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The gear types shown above include helical gears, flywheel starter gears, 
straight bevel gears, straight spur gears, angular bevel gears, hypoid 
bevel gears, gear assemblies, zerol* bevel gears, spiral bevel gears, and 


spline shafts. Those are the types in which we specialize. Our sales - 2 


eople are gear engineers. Would you like to talk to one? 
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Where seven Nickel Alloy Steels 
improve durability in 
heavy-duty axle mechanisms 


4817-3+% Nickel-moly, case hardened 


8640-8645 -Nickel-chrome-moly, 


Ring Gears 
Drive Pinions 


47I7 Modified -Nickel- 
chrome-moly, case 
hardened 


Ring Gears over 
/5*Diameter 


8620-8720-Nickel- 
chrome-moly, 
case hardened 


Spiders - 
Side Pinions 
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Sliding Clutch Gears _. 
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This axle assembly illustrates how one de- 
signer Eaton Manufacturing Company, 
Cleveland — takes advantage of the versa- 
tility of Nickel Alloy Steels to improve the 
durability of heavy-duty mechanisms. 

The 314% nickel-moly steel provides 
drive pinions with stamina needed to cush- 
ion shock and take high tooth pressure. 

The nickel-chrome-moly carburized steels 
provide gears with a strong, tough core... 
a hard, wear resistant surface. 

The Ni-Cr-Mo through hardened steels 
assure parts with good strength plus mod- 
erate wear resistance. 


quenched and tempered 


Clutch Plates ' 
Differential Bearing Adjusters 


94 BI7- Nickel- chrome- 
moly, case nardened 


Sliding Clutch Gears 
Idler Pinions 

Side Gears 

Drive Pinions 

Side Pinions 


It’s this high degree of selectivity found 
in Nickel Alloy Steels that makes it possible 
for designers at Eaton to choose just the 
right alloy steel for a part. 

And, as you know, the right alloy steel 
in the right place pays off with maximum 
durability at lowest ultimate cost. 

When it comes to the question of select- 
ing a steel for any engineering application 
Inco offers comprehensive assistance. All 
the help ... all the information you need is 
yours for the asking. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 
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Big Squeeze Doesn’t Flake Zinc Coating 
on Armco ZINCGRIP Tubing 


Any product or part made from steel tubing can be made products in outdoor service, Armco ALUMINIZED STEE! 


from zine-coated Armco ZincGrRIP® Steel Tubing, with no [ype 2 Tubing offers resistance to atmospheric corrosior 
loss of zine protection during fabrication. Here’s proof: Take advantage of the high strength and light weight of 
With a powerful squeeze in a mac hine, a six-inch length corrosion-prote¢ ted Armco Welded Steel Tubing in prod 
of Zinccrip Tubing folded like an accordion into a one- ucts or parts you make 
ch section. The steel didn’t crack. And there was no evi- For complete information, just call your nearby Armco 
e of flaking or peeling of the tight zinc coating, at the Sales Office or fill in and mail the coupon, 
anywhere else. 


You can be sure this special zinc coating will hold just as 


- —_ , : ARMCO STEEL CORPORATION 
htly on any tubular products you fabricate. This means 1337 Curtis Street, Middietown, Ohio 
uur finished products will be protected against corrosion SEND DATA ON: 
thout painting. Other special coated Armco Tubing Armco Zinccrip Tubing 

grades also offer protection against corrosion, Other 

Two Aluminum-Coated Grades 

Armco ALUMINIZED STEEL® Type 1 Tubing (hot-dip alu- 

minum-coated ) is made from a special steel created to with- 


stand combinations of heat and corrosion. For tubular 
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Interesting to Note... 


The Impossible Railroad 


High above the Peruvian Andes, there is a sign which reads 
PICLIO, ELEVATION 15,610 FEET. It’s a passenger station on 
the Central Railroad of Peru—the highest in the world. In 1891, 
the 250-mile railroad was built over the mineral-rich Andes at a 
cost of $28 million. Moreover. 10.000 human lives were lost from 
disease, accident, or just plain exhaustion resulting from the rari 
fied air at high altitudes. Strangely, the native Indians suffered 
most from this soroche or mountain sickness. Henry B. Meiggs, 
the builder of the road, had decamped from California after run 
ning up a debt of $800,000. As a master developer with outstand 
ing vision, he realized the economic importance of build-ng tracks 
across the Andes. Meiggs was brash and confident and convinced 
the Peruvian government with, “Anywhere a llama goes, I can 
take a train.” 

The engineering feat that followed was truly amazing. 58 
bridges, 67 tunnels (one 4000 ft long), and 21 V-switches (ot 
switchbacks to permit zigzagging up steep slopes) were built 
At one point, one of the engineers told Meiggs: “It’s impossible 
sir! We just can’t find enough footing for a track up there 
Meiggs retorted, “Impossible be damned. That's where she’s got 
to go. If you can’t find a place to lay tracks, we'll have to jus 
hang them from balloons.” 

Today there are six Alco DL-500 “World” locomotives in ser 
ice, one is shown in our cover painting (lower left) crossing the 
highest divide at 16,600 ft. Note the precise, boulder-edged road 
bed and the gaucho brakeman—he must ride in the open car 
because there is no caboose—it takes too much tractive power to 
drag one around. Howard Fogg made the painting. The “loco 
will develop 65,000-Ib starting effort at 30°; adhesion, can travel 
80 mph, weighs 211,500 Ib, has a 1950-hp diesel 


Germany's Wartime Secret 


Extrusion is as old as macroni, but until recent years worked on 
only the soft metals like lead and aluminum. Toothpaste tubes, 
tubing and such parts are so made—just by forcing the cold 
metal past a die with pressure But steel! In the thirties, the 
Germans found the answer—a method of lubricating the steel so 
it would flow through the open die. Came the war, the Germans 
were able to use their discovery advantageously in the production 
of cartridge cases. The cold-extrusion process was so accurate, it 


could entirely eliminate the need for machining a part This 
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NO SOLENOID TROUBLES 


with Crescent Valves 


Standard 4-Way 


J.1.C. Type 4-Way 


@® 4-Way and 3-Way Solenoid 
operated, pilot controlled valves 
for Air, Water and light oil to 
150 P.S.I., products of Crescent 


Valve Co. 
Standard 3-Way 


NO COIL BURNOUT 


because a generous power margin, short solenoid travel and 
pilot operation combine to prevent overheating and over- 
loading. Note that these valves are accepted and used in 
automotive plants where assembly line production does not 
permit coil or valve failure. 


LONG SERVICE LIFE 

Main valve design is aimed at extremely long trouble free 
service. Resilient seats are tight sealing and are not affected 
or damaged by dirt or grit Saas they are of a self scav- 
enging design. Witness their superior performance in such 
severe service as operating hopper doors on cement batching 
equipment and in other dusty environment. 
INTERCHANGEABILITY 

Solenoids and pilot sections are interchangeable from one 
valve size to another, minimizing spare parts requirements. 
Adaptation to any practical voltage is achieved by a simple 
coil change. 

Speed of response, speed of installation and dependable 
leakproof operation year in and year out are responsible for 
the increasing switch to Crescent valves on production ma- 
chinery where time is money. 


For complete data write for Catalog 6-C. 


BARKSDALE VALVES 


5125 Alcoa Avenue, los Angeles 58, California 








$75.00 


List Price® for a 4” 
4-way incl. Solenoid 








*3-way, shut-off and 
smalier sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 
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Thread 


rolling 
machines 
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WHY 





| Lapped sealing surfaces seal 
tight indefinitely as a re- 
, sult of wear compensation 


Holding position 
(leakproof ) 
Oil gets contami- 
nated by scale in 
Castings (not criti- 
cal to dirt) reduced 
maintenance 


Sealing surfaces in constant, 

intimate contact, dirt can’t 
' lock valving members- 
; Saves coil burn-out 


Pressure 
testing in 
automotive 
production 


(Leakproof) ... as 

versus spool valves 
' which cause over- 
; demand on 

hydraulic system 


Positive shut off of internal 
port to port leakage and of 
, course, no external leakage 


Hydraulic 
work feed 
apparatus 


Saving auxiliary equipment 
such as pilot operated 
check valves 


Maintaining safe 
, holding pressure 
(leakproof ) 


Machine tool 
chucking 
& clamping 





No spools or poppets ob 
structing full, round flow 
passages 


Quick action (high 
flow capacity ) 


Automatic 
door openers 





Shear-Seal valves have full 
flow, are leakproof, not 
sensitive to dirt 


Better performance 


Solenoid 


controlled “ston or bere 
hydraulic ow priced, less auxiliary 


system on equipment and labor cost 


' 
1 
! 
' 
Lower manufac- ' 
' 
' fh 
machine you 1 Valves don’t stick, saving 
' 
' 
' 
' 


turing costs 


build Reduce service coil burn-out; stay leak- 
problems proof indefinitely, seals are 
wear compensating 


BARKSDALE VALVES 


5125 Alcoa Avenue, los Angeles 58, California 
Ask for bulletin 5S-H 
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Interesting to Note .... 


meant practically no wasted steel, the crux of Hitler's 
war machine. 

During the war, an American concern, the Heintz 
Mfg. Co., Philadelphia, Pa., obtained information from 
behind the enemy lines that this process existed. Upon 
the cessation of hostilities, contacts were renewed and 
through the aid of the Department of Commerce the 
company acquired, translated and evaluated German 
data. A company official was then sent to Germany. In 
the town of Lubeck, the official ran into a German from 
Texas who had been caught in Germany by the war. 
He became valuable in locating press operators, engi- 
neers, chemists and the actual presses which eventually 
were brought to the country to perfect the German 
techniques. 

Heintz then used the process to produce a 75-mm 
shell. It was found that the techniques allowed a 90°; 
reduction in scrap. Engineering parts, both with and 
without hollow sections, are now being produced suc- 
cessfully by this process in a number of places, for auto- 
mobiles, aircraft and other uses. Design considerations 
in the cold extrusion of steels may be found on page 
145. 


A Lost Art Re-Born 


History tells us that the majority of metallic elements 
were first produced as powders. The Egyptians familiar- 
ized themselves with powdered metals as early as 2000 
B.C. They had no furnaces that could melt iron, so they 
powdered their iron ore, heated it as hot as they could, 
then shaped it. The iron powders bonded similarly as 
in today’s sintering process. The Incas were known to 
have worked tiny nuggets of platinum in much the same 
fashion as sintered hard carbides are prepared today. 

The ancient art of powder metallurgy became prac- 
tically a lost one as a result of improved furnaces and 
the development of fusion metallurgy. The importance 
of metal powder was not again considered until Wil- 
liam Wollaston, in 1829, perfected a method of produc- 
ing malleable platinum. Unfortunately, it took another 
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century before anything came of Wollaston’s work. 
Slowly, the importance of powder metallurgy made its 
impression upon industry. In 1939 the powder-metal 
industry had a total business of something less than 
$2-million. Then the many applications of metal pow 
ders caught on—hbearings, radio and telephone cores 
magnets, cemented carbides. 

The metal-powder industry has grown at a phenome 
nal rate over the past several years. Four years ago the 
domestic production capacity of the industry was 13.6 
thousand tons/yr; in 1956 it expanded to 48.5 thou 
sand tons/yr. The chart shows the actual tonnage of 
iron powder produced over the past five years. Basic 
consideration for the selection of materials and the 
design of parts by the powder-metallurgy process is the 
subject of a Special Report beginning on page 183 


The Flight That Failed 


Assigned the routine task of checking out Army 
pilots in the operation of a C-47 (DC-3), Capt. W. J 
Hull had an experience on May 2nd, 1943, which he 
will never forget. According to Flying (June 1944), 
Capt. Hull and a crew of two took off from Woodum 
Field, Roanoke, Va., in a plane converted to freight 
hauling. Their mission—familiarize the crew with the 
plane’s flight characteristics. Parachutes were not worn 
After climbing to the desired altitude, Capt. Hull 
turned the controls over to a crew member to practice a 
series of simple steep turns and stalls. Everything was 
normal, 

At an altitude of 10,000 ft, with the plane in a de 
scending left bank, the crewman showed difficulty in 
recovering from the nose-down attitude. Air speed was 
building up. The co-pilot realized the difficulty —600 
lb of ballast that should have been in the rear baggage 
compartment was not there; 
heavy. Both the pilot and co-pilot placed their feet on 
the dash panel and pulled back on the controls to no 


the ship was too nose 


avail. Air speed was over 225 mph and the plane con 
tinued to accelerate. 

Then, as they neared the mountains, the plane was 
suddenly hit by an updraft so violent all three in the 
plane momentarily lost consciousness. The high-speed 
jolt also caused a structural failure. Both wing tips had 
been broken off; both ailerons were blown away. The 
plane went into a violent spin with the crew practically 
helpless. The pilot tried every known way to recover 
Finally, seconds from death, he rolled his rudder trim 
tab control to a full-right position. Like a swooping 
eagle, the Douglas pulled out of the dive, blacking out 
the crew. 

The next problem was to land the damaged craft. 
Since there was no way to determine the stalling speed, 
the plane had to be brought in at a high landing speed 
(120 mph). Miraculously, the plane crash-landed safely 
and the crew lived to tell their story. Of course, today 
there are devices to measure the angle of attack on air 
craft. One such device, a recent development from 
England incorporating a mechanical computer, is de 
scribed on page 148 


Benedict A. Leerburger, Jr. 





The new Mallory designed 
contact—improved in quality 
and performance—replaces 
the older style shown above. 


Production and Delivery Problems Solved 


by Mallory Contact Design Service 


A major electrical equipment manufacturer required 
heavy duty contact assemblies made to rigid specifica- 
tions. The original design called for hard drawn copper 
To retain the hardness, contacts were brazed with a 
quick shot of heat—on a resistance welder. The silver 
solder frequently balled up, requiring hollow milling to 
remove surplus. Deliveries were often delayed— rejects 
ran high. 


Mallory Contact Design Service proposed an alternate 
design. By switching to Mallory 3 metal, brazing was 
made easier. The use of Mallory 3 eliminated a hardening 
operation and enabled holes to be punched instead 
of drilled. Measured hardness at critical points is 
now guaranteed. 


The customer benefited—almost no production problems, 
rejections were eliminated, delivery schedules could be 
met. Field life of the contacts within the finished equip- 
ment was greatly improved. Thanks to Mallory Contact 
Engineering Service, another customer got a_ better 
component, better service and a better product at no 
increase in cost. 


Serving Industry with These Products: 


Electromechanical Resistors * Switches © Tuning Devices © Vibrators 
Electrochemical Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical Contacts © Special Metals °* Welding Materials 





FIVE MALLORY KEYS TO ECONOMY THROUGH 
CONTACT ENGINEERING 


The most effective contact material 
tensive line developed by Mall ry 
f. ~f j 


cal alloys often can satisfy actual servic 


The most economical contact design . 
purchasing, production and product ne 


The most economical backing material 


group of Mallory alloys developed for t 


. The most economical backing m 


relation to contact and product design require 


The most economical method of assembling 
tact and backing member. 


By coordinating all these important elemse 
contact design, Mallory can help you put int 
a long-range plan for cutting contact cost 

ing peak performance. 


ant 





P.R.MALLORY & CO. inc. 


R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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To Watch 


SMALL TRACES OF BORON 


when added to austenitic chromium 


] + } 


] r} 
C at Ph 


A make the metal more duc 
by Armco Steel Corp. ‘The quantity of boron 
ranging from 0.0001 to 0.00S0%e, an 


; 


: ; 
il 


the 2000 to 2400 F temperature 
the yield of usable mill products 
the high alloy types, possess 
rack or tear in hot rolling oper 
rorms, including oxides as well as 
no effect on the ingot structures, 

| ) 
metal. But traces of boron appeat 
temperatures. ‘The intergranular ty] 
mainly transgranulat Ihe quantit 


rade and end use of the materia 


PLASTIC AS A CONSTRUCTION MATERIAI 


+ 


has come a step closer 
House of the Future” at Disne 
om a central 16 foot square util 
modules with a top and bottom 
from 10 layers of Owens-Corning fil 
fiberglass layer, 0.3 in 
for the six feet of bent 
tions. ‘lhe foamed pla 
ind thermal insulator 
fiberglass, Douglas au 
milar to the bottom 
same construction, 
tensile strengtl 
idded stiffness by 
Deflection at the a 
in. ‘Tests have als 


the thermal expan 


bents meet 


\ DRY BATTERY WITH A PROBABLE LIFE EXPECTANCY OF TEN YEARS 


has as its principle advantage a c 


maintain a constant output It has an indefinite 
chemical composition which is reversible and does 

tains constant amperage and voltage over a temperat 

and is resistant to shock and vibration. ‘The cell has a 
battery, which was developed at the Naval Ordnance 
Spring, Md., is about the size of a man’s wrist watch, and 
made of lead lead-oxide and a cathode of 


trolyte, potassium hydroxide, is retained 
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Developments to Watch 


eparated from the cathode by a Synpor barrier. The battery is enclosed in a metal 
ise, sealed with a special resin, and encased in plastic. ‘he battery delivers 0.9 
volts compared with 14 volts for the conventional dry cell. Suggested applica 
tions are in transistor circuits for hearing aids, walkie-talkie receiver-transmitters 
iir navigation systems and portable radios. Mass production costs are likely to 
run about 50% higher than for a mercury battery. 


WELDED STEEL HIGH PRESSURE CAPSULES 


which operate at 100 to 200 psi is the result of a welding technique which 
ilizes the welding heat at the seams, meaning that special high alloy steel 
diaphragms can be fabricated in the fully heat treated condition. ‘The new st 

| 


capsules are reported to offer a higher degree of sensitivity than copper 


ecl 
] 
alloy 
capsules, and will not require the use of bi-metal temperature compensators 


Development of the welding technique is by Kelvin and Hughes Ltd., Barking 
side, London. A big advantage i 


UY 


s the use of materials having low temperaturc 
expansion and low temperature—Youngs Modulus coefhcients (Ni-Span ‘C’ 
| | | 


eliminating the bi-metal compensators. Stainless and spring steels, and the Nimonics 
ire also used. Other advantages are: exposure to higher temperatures than wer« 
possible with soft soldered or brazed joints; lower hysterisis, and higher differential 


pressure Details of the welding technique have not been disclosed 


PTHIS YEAR’S GRADUATING ENGINEERS 


ire Starting work at Salaries averagil 


ised on Lehigh University’s graduating 


11% from last vear. ‘This figure also is the 


Klectrical engineers commanded 


of $458 ng physicists 


lacement and counseling ser 


increased about 5% to $4585 for raduates, but that 
demand may not be as heavy next vear a show that there were 
. : sa 
eld in the past seven months, and from these th were 415 


4 


+ 
t 
1 
I 


5663 interviews 
icceptances of positions with 199 compani of work was 
top factor influencing job selection, with 


f th 


emplovment 
f the company next in that ordet 


lik SMALLEST GAS TURBINE AIRCRAFT ENGINE ..... 


ever built, to power a one-man helicopter, is being desig1 


\ircraft Co. under a contract by the Naval Bur 


eau of Aeronautics and th 
Army. The engine is 20 in. high, 154 in 


in dia, weighs 50 lb, and will produce 


I 
55 shaft horsepower plus 12 Ib of jet thrust on a 100 F day. Operating on standard 
fuel 


s, the rotor of the engine will spin at 57,600 rpm 


MAGNESIUM WILL REPLACE ALUMINUM ... . 


in the manufacture of motor die cast end shields for fractional horsepower 


motors at Westinghouse Electric Corp.’s Lima, Ohio, plant. While making pos 
sible a substantial cost reduction, magnesium’s mechanical, thermal fire. and corro 


sion tests results proved satisfactory for this application. The mechanical proper 


ties of the magnesium die cast alloy, such as tensile and shear strengths, are about 
15-25% 


© less than those of the aluminum die cast alloy 


Minor design changes in 
the end shields compensate for this. 


[ests also showed that the use of magnesium 
Continued on page 12 
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Ps TYPE Hi—Positive acting 


adjustable, for fry pans, skillets 

and other appliances. Fail-safe ; 

open in low to 500 F in high ” 
Rated at 1650 watts at 115 
volts AC. See Bulletin 10,000 
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THERMOSTATS 


give you more 
of what you want most 


TYPE A*—Semi-enclosed 

Insuloted. electrically independent 
bimeta!l disc gives fost response and 
quick, snep-action control. Operation 
from —10° to 400 F, or higher on 
speciol order. Various mountings and 
terminals. Reted at 6' amps ot 115 
volts AC, 4 amps ot 230 volts AC and 
28 volts OC. See Bulletin 3000 


TYPE SA*— Adjustable (shown) and 

non-adjustable. Snap ccting with er such 

electrically independent bimetal 

Also single-pole, doubie- terminal arrangements or 
throw. Non-inductive-load 
rating 15 amps at 115 
volts AC; 10 amps at thermostat for your spe 

230 volts AC. Spade : : 

or screw terminals down on lead time, researc h and deve 
a Sulletin ing and production inventory. Specit 


ent temperature ranges 


get better the rmostats, jaster ar / ; 


j 


make them or buy them elsewher: 


- E 


z@ and weight are par- nomy of mass produc- 

ticularly important in tion of many standard 

appliance and apparatus Stemco types with literally for } r special 
applications. And here hundreds of terminal ar is, ing is in exis 
Stemco thermostats score, rangements and mounting I hort-term deliver 

too. Their compactness and provisions means your heat control is your pro 
lightness give a betver product costs less to make lem, Stemco thermostats 
product without sacrificing is easier to sell. can provide the answer 
performan 


THERMOSTATS 
BG monvfacturing company, inc. 


Lexington and Mansfield, Ohio 
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tor this application did not introdu 
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e hazard ction 
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ition of this metal 
nna, test equipment teleprinters, 
rectihers, automotive hous ind others 
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_ electroni 
PHE TRANSISTOR HAS A COMPETITOR... . 


with the development of the 
Naval Ordnance Lal 


the flow 
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solion rom “ions i 
, White Oak, Silver Spri Nid 
f ions between el 


HU 
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solution’) at the 
trodes in 


lhe device operates with 
in iodine solution, instead of a solid, like 
rin a vacuum in a tube According to NOL, its most important 
will n inertial 
ili i hil i I 


sol Ol 


guidance systems 
n outside conditions 


ind the flow of ions 
in temperature 


pressure, 
simpler electronic 


Ihe is sensitive to changes 
lt in be stimulated and varied by changes 
acceleration, sound, and light. Besides making possible 
be cheaper and smaller, with a 


control systems, they will 
unit weighing several ounces replacing a control system weighing several hundred 
pounds. Other applications might be: furnace temperature and pressure regulators, 
heat controls and fire al 


] 1 
souon 


ilarms, and hvdraulic control s\ 


ystems 
METAL STRIP AND 


TUBING DIRECTLY FROM POWDER .... 

in a complete production line is now in the 
iss Companys Rolling Mill Div., in Salem, Ohio 
fal ire about 80% 


over convent 
can be applied to cop 


yricated 


rocess 
| 4 


pilot model stage at Kk. W 

Other products as well cai 
Savings ional rolling costs, and the 

pper, nickel, titanium and other metals. Metal powder 
feeds through a hopper to the compacting rolls, then through a sintering fur 
ind the hot mill rolls. ‘The finished strip is said to compare 
trip rolled by conventional multi-cvcle rolling techniques 


favorably 


baAC€ 


| with fine 


AND IN ADDITION 


Power! 
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issisted optional equipment on cars is more and more 
to reports from Dodge Div. of Chrysler 


the demand for powe is up to 46 
26% from 19.7% | 


r steering © from 25% last 
brakes are up to 2 © last 
isked for on 96.1% 


in demand, 
Through the first 5 months 
of 195 t year; powel 

vear; and automat push-button transmis 
s1ONS arc of all Dodges compared to 90% 
conditioners are up to 2.8% from 0.4 


on adhesives for Mylar polveste 
DuPont Company's indust 


I 
iutomotis 


inst 


1} 
illed il 


in 1956. Facton 
1 ist veal Price reductio 
up to 44'% 


film | been announced 


by the 
General Motors says that th 


is turbine is ready to compete with piston engines for heavy duty 
vehicles. With normal rating 


rial finishes division 


4 


c 
military 


lurbo- Titan 


111¢ 


of 50,000 gross combined weight, the 
has an acceleration (0 to 40 mph) improvement of 27.5% over a 
standard piston truck engine and a 17% gradeability improvement. Miles-p 
gallon is better for the piston engines, but the turbine engine will take a greater 
payload Something new in simulators, a tank fighting compartment simulatot 
has been developed for the 

N.] 


Army by the Lehigh Engineering Associates, Newark 2, 
re] 
on the gunner in it 


yroducing the various forces which act upon a tank fighting compartment and 
the 


he simulator is not a training instrument, but will help to design tanks by 
Mannesmann 


‘he first completely automatic seamless steel tube mill, 
l'ube Co., Ltd., Sault Ste 


> he Bed 


Marie, Ontario, Canada, recentl\ 
went into production. Seamless pipe from 44 in. OD to 10} in. OD will be pro 
duced. Its annual rated capacity is 225,000 tons of 


oil field API approved pipe. 
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fatigue-proof - 


STEEL BARS 


MADE BY PROCESS 


Elevated Temperature Drdnsag 


HAVE A UNIQUE COMBINATION OF 


uniform properties 


HIGH STRENGTH, MACHINABILITY, 
RESISTANCE TO WEAR AND FATIGUE, 
DIMENSIONAL STABILITY 














The microscope shows the uniformity of FATIGUE-PROOF. 
Its uniformly pearlitic structure parallels its uniformity of prop 
erties from the surface to the center of the bar. 
FATIGUE-PROOF strength and hardness are developed by 
“e.t.d.” (Elevated Temperature Drawing). Unlike quenching 
and tempering, its effect is the same from surface to the center 
of the bar. It works a large bar as uniformly as it does a small bar. 
There is no mass effect. 

The microscope proves it. Surface, center, or mid-radius, 
FATIGUE-PROOF is pearlitic. There are no mixtures of bainite, 
martensite, and pearlite. FATIGUE-PROOF is uniform bar to 
bar, size to size, and lot to lot. 


T. M.—Trade-marks of La Salle Steel Company 


JUST PUBLISHED — Request your copy of 24-page brochure, “A new 
material” . .. it tells the complete story of FATIGUE-PROOF. 


Nome 
Compary 


Address 7 


SS — 
Mail to La Selle Steel Co., 1430 150th St., Hammond, Ind. 








pA vye ft 
ness Number 


1%" round FATIGUE-PROOF. Magnification: 750X 


la Salle STEEL CO. 


1430 150th Street + Hammond, indiane 


Manufacturers of America’s Most Complete Line 
of Quality Cold-Finished Steels Bars 





Simplified Bolting and Riveting 
in Blind Applications 


For fastener applications accessible only from one side of the 
work, you can now bolt or rivet without special tools... 


Blind Bolt... 
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This is the Southco The pin is driven flush, Working from open side, bole 
“Drivebolc’”’ Fastener. expanding a head on is kept from turning by screw- 
A nut is threaded on blind side of hole. Pin driver, nut is tightened with 
and the bolt is in- is then further depressed wrench. Result—bolted 
serted from one side with screwdriver blade strength achieved from one 
of the work to clear slot. side of job 














Blind Rivet... 


+) 5 





Fastener Handbook 








Send for your free copy 
Ll of Fastener Handbook 
yI>- No. 7, just released. Gives 
1 peneee complete engineering 
data on these and many 
| other special fasteners 
5 [1 ]Southco Drive Rivets are inserted in holes from Fifty-two pages, in two 
(O) one side of work colors 
y [2]The grooved pin is driven flush, from the same Write on your letter- 
side, with an ordinary hammer. No special tools head to Southco Divi 
are required Four prongs expand to form blind sion, South Chester Cor 
head, forcing parts together ina tight vibration- poration, 236 Industrial 
proof joint. No pulling, twisting, grinding or hway, Lester, Pa 
finishing is necessary 
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HIGH SPEED. Traveling at speeds as high a modate the extreme peak loads without los- 
5000 fpm, silent chain drives readily accom- ing their better-than-98 


How LINK-BELT silent chain drives 
survive industry’s roughest requirements 


Would your drives 
do as well? 


On applications like these and scores more, no other type of drive is the 
equal of Link-Belt silent chain. Ask your nearby Link-Belt office for a 


7A 


copy of comprehensive 88-page Data Book No. 2425. 


LINK: > *BELT 


SILVERSTREAK SILENT CHAIN DRIVES 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are 

Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in All 

Principal Cities. Export Office: New York Canada, Scarboro (Toronto 14); Australia, Marrick 
ville (Sydney), N.S.W.; South Africa, Springs. Representatives Throughout the World 


4 


ADVERSE OPERATING CONDITIONS. Heat MITED SPACE. Easy to assemble in 
humidity and cold have little effect on quarters, Link-Belt silent chai 
Link-Belt silent chain drive performance built-in drives, compact housings 
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non-corrosive 


KRALASTIC 
curb and 
cathodic 
terminal boxes 


A unique rubber-resin blend, Naugatuck’s Kralastic® is now used in 
extension-type Curb Boxes and in Cathodic Terminal Boxes*. Why in 
Curb Boxes? Because Kralastic can’t corrode; it permits the telescop- 
ing section to collapse when necessary. Why in Cathodic Terminal 
Boxes? Because Kralastic permitted design changes for more simpli- 
fied testing. In both instances, the non-corrosive character of Kralastic 
eliminates the nuisance of hard-to-remove caps. 

Kralastic offers superior physical properties that no other mate- 
rial can match. It can‘t rust or rot. It is lightweight, about \/7th the 
weight of iron. It is free from electrolytic action and impervious to 
water and soil elements. 

Kralastic has proven its superiority for use in pipe, fittings, con- 
duits, etc.—in fact, wherever severe corrosive conditions limit the life 
expectancy of metals. 


United States Rubber 





Naugatuck Chemical Division 


Naugatuck, Connecticut 
BRANCHES: Akron * Boston « Gastonia, N.C. * Chicago « Los Angeles * Memphis « New York © Phila 
IN CANADA: Naugatuck Chemicals, Elmira, Ontario * Rubber Chemicals « Synthetic Rubber « Plastics « 
Agricultural Chemicals * Reclaimed Rubber « Latices * Cable Address: Rubexport, N. Y 
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CLASH 


an *O 


Count On... 
to Pay Off! 


It’s the *Original Equipment idea . . . which simply 
means that, when you’re figuring on electrical or 
mechanical counters in any new product, it pays to 
design them in, when you begin 


For then Veeder-Root quite likely can save you time and 
money by adapting or modifying a standard counter to 
your needs, instead of a special which you might specify on 
your own. This solves the counter problem . . . and saves 
you time in engineering, purchasing and assembly. 


What’s more, you give your product new sales-advantages 
Direct-reading digits, instead of hard-to-read dials and 
verniers . . . instant remote indication if needed . 
up-to-the-minute performance records that serve 

as a basis for production-Countrol, and as proof 

of your performance guarantee. So don’t let 

counters take a back seat in your new-product 

plans. Design them in, when you begin 

it pays in many ways. Do you have the 

newest Veeder-Root Catalog? Write 


4-bank Counter for 


Radio Transmission Equipmen 





/ 


riginal idea! 


Series 1205 
Reset Magnetic Coun 


jOUL, 
Con CounTow 
\Weeder-Root 


INCORPORATED 


Hartford, Conn. « Greenville, S.C. « Chicago » New York 


/ 


Los Angeles « San Francisco * Montrecl 


Offices and Agents in Principal Cities 


t 








Owens-Corning Fibe 
Corporation s newest 
manulacturin 


Barrington, 


plant was select 


nation-wide ontest 

ten best plants built 
Owens-Corning ope 

plants—in Ohio, Rhode 

Pr nnsylvani i, K insa- 

and South Carolina. The company 
whose sales totalled $173 million 
in 1956, manufactures a w 

range of Fiberglas insulations for 
industrial, commercial, resident 
construction, and appliance 
applications; noise conti 
products; filtration product 
Fiberglas is also a leading 
manufacturer of textile yarns and 


reinlorcements f lastics 








Ce Manufacturers’ catalogs are such important information sources for engineers 
that we cannot help but be concerned with the problem of how we can have adequate 


and constantly available files of them. 


“In my opinion, the most satisfactory solution to this problem lies in the Sweet's plan 
of filing manufacturers’ catalogs, before they are distributed to engineering 


offices, in classified, indexed, and bound collections. 


“The Catalog Files which Sweet's distributes each year are tremendously helpful, and 
the catalogs these Files contain are in steady use here. The subject of how catalogs can 
be made most conveniently and consistently useful in engineering offices is a 

subject worth careful study by every manufacturer. Our marketing management has 
made such a study in respect to our catalogs, and six different Owens-Corning Fiberglas 
catalogs were pre- filed this year in one or more Sweet's Files, where they provide 


immediate information about our products whenever it is u anted.® % 


Harry V. Smith, Chief / 
Owens-Corning Fiberglas Cor 


loledo, Ohio 


engineers speed product selection 


Yes, Mr. Smith, product information is neers. In these 1958 Files, hundreds of leadir 
vital to engineers. That's why time and again manufacturers will make selection and specif 

they vote their Sweet's Files their most valuable ing informatior mi lately ind constantly 
sources of produc t comparison and specifving available to you all of it permanently bound 
information...and tell us that the continued classified by product types for easy compar 

erowth of these Files is the surest answer to son, completely indexed for rapid usé 

their catalog proble ms There is no better, time-say ing habit than to 

Next year, more Sweet's Files than ever be look first in your Sweet's File to compare 


fore will be made available to industry's engi peting products and specify a needed one 


SWEET’S CATALOG SERVICE 

Division—F. W. Dodge Corporation 

119 West 40th Street, New York 18 

Designers, producers and distributors of manufacturers’ market-specialized 
catalogs for the industrial and construction markets. 


Over 53,000,000 catalog copies distributed for 1,740 companies in 1957. 





ANNOU 


Increased capacity ratings 


_ Timken Roller Bearing Company announces an increase in the 
capacity ratings of most series of Timken” tapered roller bearings. 
Increases range up to 39%. Most are in the neighborhood of 10%. Some 
are negligible. 


Permits Use of Smaller Bearings 

This increase in capacity ratings makes it possible for many of you to 
use smaller bearings. Your products can be made more compact. You 
can save weight. You may be able to reduce the size of your shafts 
and housings. And you may be able to use Timken bearings in new 
applications where they have not been practicable in the past. 


3 Reasons for Increases 
What led to these increases in Timken bearing capacities? Three things: 


First, a careful review of more than 6,000 different laboratory studies 
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CING! 


for Timken hearings 


of Timken bearing performance on fatigue life machines. From these 
exhaustive studies, conducted on an organized, scientific basis since 
1924, we keep learning more and more about predicting bearing life. 
Second, refinement in the method of analyzing these studies mathe- 
matically. 

Third, a careful review of the life of millions of Timken bearings in 
the field. 


How Much Can This Save YOU? 

To find out how the new capacity ratings affect the types and sizes of 
Timken bearings in which you are interested, call your Timken bearing 
representative or write our Engineering Department. We'll be glad to 
work with you at the drawing board stage. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: St. Thomas, Ontario. 
Cable address: ‘“TIMROSCO”’, 


TAPERED ROLLER BEARINGS ROLL THE LOAD 
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Whether you figure 


Adjusting Knob for 
Room Thermostat 


Cost/M_ Brass 
Aluminum. . . 


Savings Based On 1000 Parts* 


41.3% °6.56 


Cover Screw for 
“Protecto Relay” Unit 


Cost/M__ Brass 


Aluminum. . . 


Savings Based On 1000 Parts* 


35.7% °6.00 


Tension Nut for 
“Immersion Aquastat”’ 


Cost/M_ Brass 


Aluminum 


Savings Based On 1000 Parts* 


50.5% 4.60 


Adjusting Screw for 
“Immersion Aquastat”’ 


Cost/M__ Brass 


Aluminum. . . 


Savings Based On 1000 Parts* 


38.5% 


Packing Nut for 
Temperature Controller Unit 


Cost/M_ Brass 
Aluminum... 21.45 


Savings Based On 1000 Parts* 
0 $ 
36.2% 12.15 
NOTE: Tooling costs and machining times are comparable for both brass and aluminum 
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Savings in per cents or dollars, 


conversion from brass to aluminum screw machine 
parts adds up to real economy! For example, these five 
conversions saved Minneapolis-Honeywell Regulator 
Company 36.7 to 50.5 per cent per part... or a total of 
$7,720* a year! All five parts run at maximum efficient 
speed on present machines with little or no change in 
tooling or equipment...why not let a Kaiser Aluminum 
engineer help you get savings like these in 


Kaiser Aluminum 


For complete information and expert assistance, call one of our many distrib- 
utors, or look for our local number in your classified telephone directory. 
Kaiser Aluminum & Chemical Sales, Inc., General Sales Office, Palmolive 
Bldg., Chicago 11, Ill.; Executive Office, Kaiser Bldg., Oakland 12, Calif. 
































Recommended by Managements Specified by Designers Preferred by Operators 


*Savings based on metal prices current when the conversion was made. 
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Submerged arc welding operation joins Here cylinder press 
the two cylinder sections together. N-A-X tested hydrostatically 
FINEGRAIN again demonstrates its wel ifter the fittings have beer 


; 


tholif 


7 . . vr, 1650 ) 
ily under any proce pre ire i 





For whatever you make... 


N-AX FINEGRAIN STEEL 
BUILDS IN STRENGTH 
WITH LIGHT WEIGHT 








A significant example of the strength, formability 
and weldability of N-A-X FINEGRAIN steel is to be 
found in the manufacture of liquefied petroleum gas 
cylinders by Steel Cooperage Division of the Serrick 
Corporation, Detroit 


These lightweight LP-Cas cylinders must be able to 
withstand high internal pressures. Therefore, the steel 
used in their manufacture must have a minimum 
vield strength of 50,000 pounds per square inch and 
a tensile strength of 70,000 pounds per square inch, 
in order to meet the requirements of Section 1BA of 
the I.C.C. specifications 

On this job, as with so many others, N-A-X FINEGRAIN 
steel resulted in lighter weight, without sacrifice of 
strength and safety 

Check these important advantages for your job: 
N-A-X FINEGRAIN steel, compared with carbon steel, 
is 50% stronger e has high fatigue life with great 
toughness e is stable against aging e has greater 
resistance to wear and abrasion e is readily welded 
by any process e offers greater paint adhesion e 
polishes to a high luster at minimum cost. And the 
physical properties of N-A-X FINEGRAIN are inherent 
in the “as rolled’’ condition. N-A-X FINEGRAIN’S 
resistance to normal atmospheric corrosion is twice 
that of carbon structural steel. NOTE: Where 
greater resistance to extreme atmospheric corrosion 
is an important factor, our N-A-X HIGH-TENSILE is 
recommended 

For whatever you make, from pressure cylinders 
to tractors, with N-A-X HIGH-STRENGTH steels you 
ean design longer life, and/or less weight, and 
economy, into your products. Let us show you how 


Product Engi 


N-A-X Alloy Division, Dept. C-5 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan . Division of 


Tease ELL 


N-A-X Alloy Div., Dept. C-5 
Great Lakes Steel Corp., Detroit 29, Michigan 


send n ( al data on N-A-X FINEGRAIN 





immediate shipment... all ratings 





General Electric 7/5) CLAD 


REG. U.S. PAT OFF 


DRIPPROOF 
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Motors in New NEMA Ratings 


T0125 HP 


YEARS AHEAD BENEFITS 


oe rate a 


DESIGNED TO CUT COSTS—Up to 32% DESIGNED FOR EASY HANDLING — Sturdy DESIGNED FOR EASY INSTALLATION 


lighter and 50% smalier, new NEMA rated forged eye bolts are supplied with new Tr Perma-numbered leads simplify wirin 


g ona 


Tri-Clad ‘55’ motors offer big savings on Clad ‘55’ motors in larger ratings to permit speed motor hook-up. Numbers are stamped 
shipping, handling and storage costs. These easier motor handling. Provision for plenty of on terminals and printed on every half inch of 


more powerful, more compact motors permit “wrench room 
big spoce savings on many machine designs shields cuts Tri-Clad ‘55° motor mounting time ways identifiable even when taped or 


between motor feet and end the Geoprene R) lead covering. Leads are a 


ipped 


FOR COMPLETE INFORMATION 


FOR COMPLETE DETAILS on the new line of 


Tri-Clad ‘55’ motors up to 125 hp, contact 
your local G-E motor distributor or the sales 
engineer at your nearby General Electric 
Apparatus Sales Office. You will get expert 
assistance in selecting and applying the right 
motor for your particular application. 

FOR FREE SLIDE RULE—which lets you deter 
mine at a glance the weight and space-saving 
benefits of recently announced NEMA stand 
ards for larger motors—and for informative, 
free General Electric Tri-Clad ‘55’ motor 


bulletin, please send attached coupon. 


Section 891-6A 
GENERAL ELECTRIC COMPANY 
Schenectady 5, New York 


Please send me the following publications 


C) FREE BULLETIN (GEA-6602) describing the many odvanced features of new 
Tri-Clad ‘55’ motors up to 125 hp 


C) FREE SLIDE RULE (GEN-148) to determine weight and space-saving benefits 
of new Tri-Clad ‘55’ motors. 


NAME 

TITLE_ 

COMPANY 
ADDRESS. 

CITY & STATE__ 


ee ee ee eee 


Progress /s Our Most Important Product 


GENERAL £@ ELECTRIC 





IRON-COPPER MIXES 


GREEN DENSITY: 6.0 GM/CC 


SINTERED IN DRY HYDROGEN 
2030° F 
45 MINUTES 
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6 8 10 
COPPER ADDITIONS (PERCENT) 


REPUBLIC 


REPUBLIC Wolds Wideat Range of Standard Steels 


STEEL 
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with 


aid in establishing finish dimensions of parts 


The chart, at left, shows the distinct dimen- 
sional change-characteristic that occurs when 
any one of Republic’s three new Iron Powders 
—Type “G” for growth, Type “N” for normal, 
Type “S” for shrinkage—is blended with vary- 
ing amounts of copper. 


This change-characteristic is called Con- 
trolled Dimensional Factor—an exclusive 
Republic development. 


All values in this chart represent the average 
of numerous tests conducted by Republic's 
Metal Powder Division in the development of 
these new types of iron powder. In all cases, 


one percent zinc stearate was used as lubricant. 


Republic Iron Powders with CDF can aid 
you in establishing the finish dimensions of 
parts. They can help you make better parts, 
reduce fabricating costs, and save on expen- 
sive die re-working. 


Our metallurgists and engineers will help 
you utilize all the advantages of Republic Iron 
Powder with CDF. There is no obligation. 
Mail the coupon to obtain their services 
or for more information on test evalua- 
tions, chemical compositions, and physical 
properties. 





BETTER TUBULAR PARTS cre made with Republic 
ELECTRUNITE® Welded Steel Tubing. Harper- 
Wyman Company uses it in making lightweight, 
easy-to-clean venturi burner tubes. The company 
subjects ELECTRUNITE to a hairpin bend of 1%4- 
diameter radius, then a four-way crimp, followed 
by punching, notching and welding. Uniform, 
predictable ductility avoids stretch and collapse 
as tubing is severely bent and formed. Close 
tolerances of O.D. and |.D. avoid die and man- 
drel troubles. Write for facts. 


STEEL 


and Stel Producg 
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QUALITY STAMPED AND DRAWN PARTS such os 
this electric range control panel are produced 
by Republic's Pressed Steel Division. Complete 
service is provided from design to fabrication. 
Topnotch facilities, plus years of know-how and 
experience, assure you of the best product. 
Equipment is available for blanking, cold and 
hot forming, drawing—also for complete assem- 
blies. We handle the heaviest gages used in 
industry, including carbon and alloy steel or non- 
ferrous metals. Write for Booklet Adv. 681. 


STRONG, SAFE PARTS cre fabricated from 
Republic ENDURO” Stainless Steel. Bunke-Musser 
Company uses Type 201 for this seat-belt buckle. 
Fabricating operations include shearing, punch- 
ing, and severe bend of 175° to form the pelican 
hook. The company had tried carbon steel, but 
this required a heavier gage, chrome picting 
ond polishing, with the end result being more 
expensive thon stainiess. Republic Type 201 
provides strength, safety, weoar-resistance, and 
workability. Write for booklet on the 200-Series 
stainless steels. 


REPUBLIC STEEL CORPORATION 


DEPT. C-3552A 


3150 EAST 45th STREET + CLEVELAND 27, OHIO 


with CDI 


0 Send more information on Republic Iron Powders 


0 Have an engineer call 
Send additional information on: 
02 ELECTRUNITE Welded Steel Tubing 


DC Stampings 


CC) ENDURO Stainless Steels (200 Series) 


Name—__ 
Company 
Address_— 


2 





A. O. SMITH 


helps assure 


customer satisfaction 
by using 


ALIXON 


MOTOR PROTECTORS 





‘4. O. Smith customers insist on the 

best. We insist on supplying the best. One 

of the many ways we make sure our customers 
have the finest is through use of quality products for 
motor protection. The jet pump fractional motor 
hown is only one of thousands of A. O. Smith 
Fractional and Integral Horsepower motors using 
KLIXON Protectors. This is a sample of our 
slogan ‘Through Research A Better Way.’”’ 


That’s how C. M. Poston, Sales Manager of 

A. O. Smith Corporation’s Electric Motor 

Division, feels about KLIXON Motor Protectors 
another famous motor manufacturer who 

counts on KLIXON Protectors for maximum 

motor performance with minimum motor failures. 


You, too, can keep motors in your equipment 
operating dependably, reduce service calls and 
ity ing KLIXON Now There’s Something New! 
repairs by specifying and using KLIXON VOU vere S Something New: 
Protectors. The additional cost is low, pays for In addition to the famous KLIXON Protector 
if sil aden inet : a liv ‘ for single-phase motors, you can now get full 
itself over and over by Keeping motors delivering protection engineered into 3-phase motors wit! 
maximum output under any operating single, built-in KLIXON Protector. For full 
: stails write for Catalog Sheets MOPR-1 
condition while protecting against motor burn- details write for Catalog Sh , sin 
eee : g ae MOPR-5B, MOPR-11A 
outs and unnecessary equipment shutdowns. 


METALS & CONTROLS } CORPORATION 


Spencer Thermostat Division 3808 Forest Street, Attleboro, Mass 


KLixoN 
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Stainless Clad Copper Combines 
Desirable Properties of Copper and Stainless 
To Offer New Advantages 


STEEL 
COPPER 


When two or more metals are clad into sheet, desirable 

properties of each are combined to produce a meterial having new 
and useful characteristics not present in either metal separately. 
Thus General Plate’s Stainless Clad Copper offers the superior 
thermal and electrical conductivity of pure copper in combination with 
the high temperature corrosion resistance of stainless steel. 


For example, in finned heat exchangers designed to work in gas 
temperatures up to 2600°F, the high thermal conductivity of the 
copper core in General Plate Stainless Clad Copper reduces fin tip 
temperatures by 20% to 30°, compared to solid fin materials. 
There is a corresponding increase in fin efficiency, and at the 
same time the austenitic stainless steel cladding gives the 

fins substantially greater oxidation resistance, greatly 

increasing their life. 


General Plate Stainless Clad Copper is available in wi 
up to 13” and thicknesses up to “6”, single or double 
clad, in long lengths. It can be blanked, drawn, 

spun, formed, brazed, and spot or seam welded 


( 
i 








.u may be f ‘ 
looking for rite todau fo General Plate Division 1008 Forest Stree 
Catalog Sheet 727C 


oe , 
‘eseariyersonaseetgesyer METALS & CONTROLS UW CORPORATION 


A UFO, Wid 
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PARKER-KALON stress relieved socket screws 


After controlled heating and equally controlled uniform quenching im- 
parting maximum strength, P-K Socket Screws are carefully tempered to 
assure ductility, proper elongation and high impact strength. This 
is your assurance that... Jf it’s P-K ... It’s O-K! 


® 
PARKER-KALON DIVISION, Genera! American Transportation 
Corporation * Manufacturers of Socket Screws, Self-tapping PAR o- N 
Screws, Screwnails, Masonry Nails, Wing Nuts and Thumb Screws 
Sold Everywhere Through Leading Industrial Distributors Factory: Clifton, New Jersey * Warehouses: 


Chicago, Illinois; Los Angeles, California fasteners 








BULLETIN 646 
manual autotransformer TYPE 


A strictly “modern” starter. 
Silver alloy. air break con- 
tacts provide long. trouble 
free life... without the messi- 
ness and maintenance of oil- 
immersed contacts. Jperation 
is simple ... a bell signals 
proper interval—which can 
he adjusted for switchover 
from START to RUN. Ai 
break contacts standard in 
Ow: 150 





ratings to 75 hp, 22 
hp, 440-550 vy. Also furnished 
oil-immersed up to 125 hp, 
220 v; 250 hp, 140-550 v. 


For Velvet S-M-O-O-T-H STARTING 


BULLETIN 640 


manual stepless resistance TYPE 


Graphite compress 
sistors provide smooth, step- 
less starting of polyphase 
squirrel cage motors. Oper- 
ated by hand lever, the 
smooth starting of the motor 
is under the control of the 
operator. Limits starting 
current and prevents lamp 
flicker. Accurate overload re- 
lays protect motors against 
burnout. No-voltage protec- 
tion provided, Rating 
200 hp, 220-440-550 v. 


Write for Bulletin 


Allen-Bradley Co 

1316 S. Second St. 

Milwaukee 4, Wis 
In Canada— 
Allen-Bradley 


A Quality J Canada Ltd 


Galt, Ont. 


BULLETIN 746 
automatic autotransformer TYPE 


Employs autotranstormer 
connected in delta to reduce 
line voltage for starting squir- 
rel cage motors that should 
not be started on full line 
voltage. Automatically oper- 
ated by solenoid contactors 
with double break. silver alloy 
contacts. Adjustable timing 
relay controls accelerating 
period. Taps are provided on 
the autotransformer to adjust 
the motor starting voltage. 
Ratings up to 300 hp, 220 v; 
600 hp, $40-550 v. 


.-. nothing equal on the market! 


BULLETIN 740 
automatic stepless resistance TYPE 


Preset and adjustable graphite 
dise resistors are automati 
cally inserted in series wit! 
squirrel cage motor at start 
ing. Adjustable timing relay 
operates contactor, which 
i1utomatically cuts out re 
sistors after predetermined 
starting period Resistors cat 
he adjusted to motor and load 
conditions for velvet smooth 
wceleration. Accurate ther- 
mal relays protect motors 
Ratings to 200 hp, 220-440 


950 


<x 


ALLE iN BRADLEY 


MOTOR CONTROL 
> —> Qualive 





...and still other 
ALLEN-BRADLEY 


reduced 
voltage STARTERS 


BULLETIN 736... AUTOMATIC 
part winding TYPE 


For us 
motors 
rate parallel 


Pros ule s 


e with squirrel eage 


having two separ 
stator wind- 
conor al 
men 
reduced y oltage 
eur 


atartime 
tartine rent does 
ata “ 

ed powers 
lwo ty per 
r-step =tarter 


when 


not ¢ vet 


omiyp ny 


jurnait lions 


style \ia- oye 
vilable m tings Uy 
‘ 


OO hp 1 10- 
, J-step 


a , 
4) hp ale 
=tvle Bb bs 


ry 
ajstance nm 


=tartel with re 
series with the mm 
he first step Inratings “| 
rH , ») V.5500 5 
to 20 hp. 220-44 


stor on 


BULLETIN 1172... AUTOMATIC 
high voltage, alr break reactor TYPE 


For starting high voltage 


squirrel cage motors at re- , — 
duced voltage. Simple 
1 air break con- 


solenon | 
tactor has only one moving are 

part, and the double break, ia he 

silver alloy contacts need 7 | | 
no maintenance. These q | ; 


contactors are designed for 
heavy duty industrial 
sed for 
inching or jogging. Reli- 
able overload relays pro- 
tect the motor at all times 
interrupting 


service and can be u 


Starters have 
capacities of 150.000 kva 
800 ve: 950,000 kva. 
1600 v. Made in ratings 
up to 1500 hp, 2300 v; 


2500 hp, 1600 v. 





BULLETIN 741...AUTOMATIC 
multipoint resistance TYPE 


An automatic starter that 
will satisfy power company 
requirements for starting of 
motors on network systems. 
Resistances are automati- 
cally inserted in the line at 
starting. and are short cir- 
cuited in steps at definite 
time intervals. Time inter- 
vals can be adjusted from | 
to 5 seconds for ideal start- 
ing under various load con- 
ditions. Available in 2, 3, 
and 4-point starters. Made 
in ratings up to 300 hp, 220 
v; 600 hp, 440-550 v. 





BULLETIN 742... AUTOMATIC 
Stepless, graphite resistance TYPE 


This is the ultimate in 
smooth acceleration of 
squirrel cage motors. The 
graphite disc resistors vary 
and 
ressure on 
automatically 
Also, the rate at 
“sure is applied 
ried over a wide 
Lamp flicker on net- 
work Systems used for both 
Power and light is com. 

pletely eliminated. Also 

ideal where a starting shock 

to driven ma, “ 


M resistance smoothly ; 
steplessly as the | 
them is 
changed. 

which pre 
can he va 
range. 


‘hines may 
' trouble or 
aBect machine life. Ratings 
to 200 hp, 220.4 10-550 y ad 
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Ps f, € 5 =: 3 * » : , 
“oe : ~?er a Se a - re . 
- aA 


é ‘ p 





— 


4 


iS me ede eds a 
y a — 
} 
f 


AMMA ie VNB aonb mt 
- ? 


| 
~ ) putes — on 
| \s 
Vit me 


P x 
Py 


HOW THE SJ LIGOWISS QAWAND wenpep... 
CHANGE THE TUNE OF A MACH 5 WHISTLE 





™ a wind thirty-six hundred miles an hour down that is pressurized for an extr 
a wind tunnel 20 inches square. Problems in testing cone rubber performed exceptional 
models of supersonic rockets and missiles in such a almost “impossible” conditions. In fact 
tunnel gave new dimensions to operational tech- cate that maintenance will only be required 
niques. every two or three years! 

Developed by engineers of the Jet Propulsion This is another example of how the UNION Car 
Laboratory at California Institute of Technology. BIDE Silicones Man has he lped solve an impossible 
this advanced wind tunnel presented many unique problem. A booklet—*Look to UNION CarpipE for 


problems. In order to control the air going into the Silicones” describes silicone rubber and many other 


test section, movable plates were used to vary the silicone products. Write Dept. P-8 today. Silicones 


area of the opening Phe plate Ss. MOVING against one Division. Union Carbide ¢ orporation, 30 East 12nd 
another, had to be sealed. The abrasion created by Street. New York 17. N. } 
this movement destroved ordinary sealing materials 


That is. until LNION CARBIDE Silicone Rubber was 


used. Fabricated by Reeves Rubber. Ine.. of San Ch SiS ite) < 
mente, California, in solid strips... in hollow tubing CARBIDE Ss ' L ' Cc oO N E s 


tered trade-mark TRaAGE-mManK 





Always, at SIRF; you will receive 


unbiased advice 


because 
All four basic types of anti-fric 
tion bearings are available from SKF. 


because 


They offer an extraordinarily 
wide range of sizes and combinations to 
meet virtually any requirement 


because 

Their long experience in the 
widest variety of bearing applications is 
your assurance of receiving sound 
recommendations 


because 

— Thousands of manufacturers 
have been using the SKF Bearing Ad- 
visory Service for many years — always 
with good results. This dependable 
service is available to you, too. 7754 


+0 


EVERY TYPE—EVERY USE 





Ball Bearings 

') Cylindrical Roller Bearings 
Spherical Roller Bearings 
Tapered Roller Bearings (Tyson ) 





* Reg. U.S. Pat. Of. Tyson Bearing Corporation 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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TQ PRODUCE 
QUALITY 
SOCKET SCREWS 
THE H-K WAY— 


X-RAY UNITS PERFORM A 
COMPLETE AND ACCURATE 
METAL ANALYSIS 


We know it’s safe to guarantee unfailing 


performance for all H-K products! 


For the finest in socket screw products. ..for unmatched 
SAME-DAY SERVICE—the name to remember is Holo-Krome. 
Write for free catalog and technical information. 


od 
Yew SOCKET SCREWS 
4uthorized Holo-Krome Distributors THE HOLO-KROME SCREW CORPORATION e HARTFORD 10, CONN. 


Sold Only Through ¢ 
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What's light asa... 


v 
strong as a... Co 


quiet as a... 


versatile as an... f 


* 
\ 
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The 48-frame motor 
by Westinghouse! 





~t 


Light as a feather ... by up to 50%! 


What do you look for in an FHP Motor? 


Whether you are a manufacturer, designer, buyer or engineer, there 
are certain features you look for when you buy fhp motors. You 
want a motor that is light. .. powerful ... compact... quiet ... and 
long lasting. 

These are just a few of the features you get in 48-frame motors by 
Westinghouse! Feature by feature, there are no finer motors on the market! 
Don’t take our word for it... compare. Here are the facts . . . 


Fact 1: The Westinghouse 
48-frame is up to 50% lighter 
than motors of comparable 
power! For you this means 
lighter equipment, reduced 
shipping costs 

Fact 2: The Westinghouse 
48-frame gives you true all- 
position mounting. Positive 
oil return system provides 
excellent lubrication in any 
position, 

Fact 3: The Westinghouse 
48-frame gives you spade 
mounting (plug-in), stand- 
ard terminal stud connec- 
tions, and shur-plug for 
changing rotation. 

Fact 4: The Westinghouse 
48-frame threaded conduit 
hole assures faster assembly 
on your production lines, 
fewer connector parts and 
positive connections. 

Fact 5: The Westinghouse 
48-frame is Westinghouse! 
This distinctive tag is your 
guarantee of quality, per- 
formance, and long life 


Want More Facts? Call your nearest Westinghouse sales engineer, or 
get your copy of the 48-frame booklet giving all the features in 
detail. Just fill out and mail this coupon... J , 


WESTINGHOUSE ELECTRIC CORPORATION 
Small Motor Division, P. O. Box 566 
you CAw Be SURE...1F rvs Lima, Ohio 


! Westinghouse 


© 


Small Motor Division, Lima, Ohio. 


send me your 48-frame booklet 


Dependable . . . because it’s 
Westinghouse! 
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way(( YCOLAC. 


HIGH-IMPACT THERMOPLASTIC RESIN 


...in the new APSCO pencil sharpener line ? 


... the answer 
is simple: 


Trade and consumer accept- 
ance of Apsco's line of pencil 
sharpeners with receptacles 
of CYCOLAC was so instan- 
taneous and overwhelming 
that this firm, the oldest in its 
field, converted their entire 
line to CYCOLAC. In addition 
to providing tremendous ad- 
vances in design and engi- 
neering, CYCOLAC also 
offered high-impact, dimen- 
sional stability, high tensile, 
compression and shear 
strength. 














CYCOLAC has the very basic material properties you are 


CYCOLAC... 


now more competitively 
priced than ever! 


looking for: rugged toughness plus light weight . . . bright 
colors accented by high gloss . . . excellent impact-resistance 
combined with a high in heat-distortion temperature plus a 
low brittle point. 


Spiraling demand and greatly expanded 
manufacturing facilities have enabled 
Marbon Chemical to effect production 
economies which they are passing on to 
their customers. The new price adjustments, 
which went into effect on July 1, 1957, 
make CYCOLAC ABS Polymer more 
attractive, more desirable, more practical 
for a host of end-use products. 


CYCOLAC has greater dimensional stability . . . wonderful 
electrical properties and is easily injection-molded, extruded 


or calendered. 


CYCOLAC is resistant to many oils, solvents and corrosive 
chemicals ... capable of being colored to hundreds of 
opaque shades . . . and can be readily machined. 


Write For The NEW VAAN 
CYCOLAC Price Schedule (8. MARBON CHEMICAL 


Today! mec 22 Division of BORG-WARNER 


Up GARY, INDIANA 


MARBON CHEMICAL... Precision Resins for Precision Made Products 


) ine va) o t ’ US 
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GET SQUARE D SAFETY SWITCHES AND BENEFIT 


FROM THE 4 iW & EMA 
_ STANDARDS 











NEMA standards are adopted in the public interest 
and are designed to eliminate misunderstandings between the 
manufacturer and the purchaser, as well as to assist the pur- 
chaser in selecting and obtaining the proper product for his 
particular need 
Square D’s quick change to the new standards gives you 
the performance and safety which NEMA standards assure 


Square D Safety Switches cost no more 
—why settle for less? 


DESCRIPTION 


Rating-Ampere 
Voltage 


HEAVY DUTY 
New 
30—600 
250 or 600V AC, DC 


NORMAL DUTY 
formerly Types H, S, or A 


30— 1200 
250 or 600V AC, DC 


LIGHT DUTY 
formerly Types 0 or G 


30— 200 
250V AC 





NEMA 12 Industrial Use 
(Gasketed) 

NEMA 445. Water-tight 4 
Oust-tight 

NEMA 7 « Explosion-resisting 
Class |—Group D 

NEMA 9 « Explosion-resisting 


NEMA 1 «+ General Purpo 
NEMA 3R « Raintight 





Horsepower 
Rating 


NEC Fuse Ratings 
Oual-Element Fuse Ratings 


NEC Fuse Rating 
Dual-Element Fuse Ratings 


NEC Fuse Rating 





Operating 
Mechanism 


Quickh-Make, Quick-Break 
independent of Handle 


Quick-Make, Quick-Break 
Independent of Handle 


Positive Make, Positive Break 
Spring Assisted 





Cover 


interlocked & Padiock 
Attachment 


interlocked & Padiock 
Attachment 


Padiock Attachment 





Plating—Current 
Parts 


Extra-Heavy Silver 


Silver 





Endurance 








Maximum Endurance 
Far Exceeds UL Standards 





Exceeds UL Standards 





Meets UL Standards 
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now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE 7) COMPANY 








The ordinary fasteners securing the worm wheel to the drum shaft in this automatic screw machine loosened, 
causing $120 worth of damage to parts. Labor for the repair job cost $100. The ordinary fasteners were replaced 
with self-locking UNBRAKOs, and there has been no trouble since. 


Vibration won't loosen 
self-locking UNBRAKO socket cap screws 


UNBRAKO socket screws with the Nylok* self-locking device 


eliminate fastener problems caused by vibration 


Take the drive system in the automatic screw machine illus- 
trated above, for example. The screws originally used to 
secure the worm wheel to the drum shaft loosened, causing 
considerable damage, besides loss of production time. These 
have now been replaced with self-locking UNBRAKO socket 


head cap screws and the trouble has been eliminated 


An UNBRAKO socket screw with the Nylok self-locking device 
is a single unit. Just screw it into any tapped hole. Seated or 
not, it locks positively wherever wrenching stops. Constant 
vibration or endless running of a machine won’t affect these 


self-locking UNBRAKOs. The screws will not work loose! 


Write today for your copy of Form 2193, which gives catalog 
and technical data on the complete line of UNBRAKO socket 
screws with the Nylok self-locking device. Or see your local 
industrial distributor. Unbrako Socket Screw Division, 
STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 


STANDARD PRESSED STEEL CO 


— 
UNBRAKO SOCKET SCREW DIVISION 
HOW IT LOCKS. The tough, resilient Nylok locking pellet keys — 


self into the mating threads. It forces threads together and 
locks the screw securely whether or not the screw is seated *T t. Of ylok Corporat JENKINTOWN PENNSYLVANIA 
1957 
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NOW! An Automatic Lubrication System with 


300-500 


bearing inch capacity 


Oil-Mist Unit atomizes oil and distributes it 
through tubing to all lubricated mechanisms 


provides safe—sure— 
continuous — 
foolproof lubrication! 


x Large Models Designed for Large Machines! 
Designed to lubricate up to 500 Bearing inches. (1 


Searing Inch equals 1 inch of Shaft Diameter.) 


#. Big Lubricant Supply! 3-gallon capacity tank 
holds enough oil to provide a “48-hour week” of con- 


tinuous lubrication for 500 Bearing Inches 


} Extensive Coverage! System is efficient in small 
compact installation or extended over a distance of 
180 feet 

> 4 Multiple Controls! Automatic controls regulat: 
air pressure, Oil-Mist delivery, check system opera- 


tion and guard oil level 


tt ALEMITE 


Division of STEWART-WARNER CORPORATION 


Mail coupon for full details! 


Anti-Friction 


Alemite Oil-Mist Bearings Alemite Division of Stewart-Warner, Dept. AA-87 
Lubricates 1850 Diversey Parkway, Chicago 14, Illinois 
. Pl P sen ne FR ur new and complet mite 
all types of mechanisms S —— rere 


Please hove your Alemite Lubrication Representative arrange « 
no-obligation demonstration 


Nome 
Title 
Company 
Street 


City State 
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EXPANSION JOINTS 


Expanding the Designer’s Scope 


U.S. Rubber Expansion Joints are resilient and there- 
fore do not, like metal, set permanently when com- 
pressed. Constant flexing merely keeps them alive... 
prevents brittleness. 


@ They absorb both axial and lateral deflection far more 
than metal joints. Greater insulation against vibration 
and pump noises. No electrolysis, corrosion or erosion 
e Handle pressures from 40 lbs. to 125 Ibs. 
e@ The outside diameter of the arch is smaller than on 
metal joints. (Face-to-face dimensions, even with mul- 
tiple arches, are smaller.) 
The flexit , — © Weight is much less. This, plus the fact that no gasket 
1e flexible rubber expansion joints on the centrifugal pump , a ee * sal 
is needed between flanges (metal joints require gaskets ) 


installations (above) are made by U. S. Rubber. They prevent : : ; 
stresses caused by expansion and contraction. results in an easier installation lowering the cost. 


“U.S.” was the first to develop expansion joints. They 
are at work in every kind of industry, prolonging the life 
of equipment in pressure or vacuum pipe systems. Some 
are still in service, after 30 years of operation. Obtain- 
able at any of the 28 “U.S.” District Sales Offices, or 
write us at Rockefeller Center, New York 20, N. Y. 
In Canada, Dominion Rubber Co., Ltd. 


This compressor has U.S. Expansion Joints on the suction and 
discharge lines. Like all U.S. Joints, these insulate against the 
transfer of vibration and noise. 


For the complete technical 
information catalogue on the 
entire line of U.S. Rubber 
Expansion Joints, contact 
your nearest “U.S.” District 
Sales Office or write us at 
Rockefeller Center, New 
York 20, New York. 


Piping equipped with U.S. Expansion Joint to compensate 
for any misalignment caused by load stresses, wearing of parts 
or settling of building. 


Mechanical Goods Division 
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“PARTNERS”’ 
WITH 
PNGe ge) 7 wale], 


Your automated production line will be Eaton-Reliance Springtites and Sems are 
made more efficient by using Eaton-Re- being used to advantage on fast moving 
iance Spri ites Sems for assemblies 
liance § pringtites and Sems for assembli production lines in the automotive, appli- 
Preassembly of screws and washers elimi- : / 
‘ ; ance, farm machinery, and road building 
nate expensive hand operations — thus ser , 
sos ‘quipment industries . . . just about any 
speeding production. In addition, the se tee . i 
freely rotating, nonremovable washer ex- place where speed, efficiency and 
erts constant reactive pressure to keep quality spell p-r-o-f-i-t-s. Write 


bolted assemblies tight. for your free copy of Engineer- 
— ; : : : *n S.49 ¢ rz 
rhese time-tested fasteners will save pro- ing Bulletin +9, or ask for a 
duction time, simplify inventory problems visit from one of our fasten- 


and reduce waste through loss. ing engineers. 


RELIANCE DIVISION 
MANUFACTURING COMPANY 
515 CHARLES AVENUE 


. MASSILLON, OHIO 


SALES OFFICES New York * Cleveland * Detroit * Chicago * St. Lowis . a Francisce . Los Angeles 
3) PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
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wrapping up a problem in electronics 





...Coatings for 
sub-assemblies 
suggest other jobs for DUREZ phenolic RESINS 


IF VOU ARE FACED with a situation requiring exception ing applied to ‘PAC’ units. With Durez, Er 
al properties in a bondi y mpreygnating, or coating agent own requirements Chat non 
} 


consider what Eri tor Corp. accon 


igration OF peel-Dacrk 
I 


| plished when it lating material occur when a soldering gut 
turned to Durez resins for its Pre-Assembled Components In the dip compoun the resin produces at 
DEVELOPED TO EFFECT maior cost reductions for elec free from running of sagging The slight 
tronic equipment manufacturers, these Erie “PAC circuits Durez allows Erie's protective wax Coatll 
ombine capacitors and resistors in unitized packages for to a depth that insures complete insulati 
yuick installation it printed circuit board. Complete to a hardness that permits stamping ot 


flexibility of desig ttered in modules combining up Can the remarkable properties of Durez thet 
ponents in one package phenolic resins solve a problem for you 

INSULATING PROPERTIES, 1 thermal, electrical, or mechanical characterist 

chanical strength, and heat resistance first in the application you may have in 1 

of Durez thermosetting phenolic are look into Durez now ? Feel free to call or 


n the protective dip coat perience with these 1 aterials 


Phenolic Plastics that Fit the Job 


DURE2Z PLASTICS DIVISION HOOKER 


CHEMICALS 
HOOKER ELECTROCHEMICAL COMPANY tte 


1508 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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Three typical Rollpin cost reductions 


AS A RIVET Rollpin cuts material and assembly costs 


25% on Reynolds Gas Regulator Co.'s toggle lever assembly 
9 . 


AS A SHAFT before and after shot of this Ronson 


lighter shows how Rollpin made savings of l'2¢ per unit 


assembly of spark wheel 


REPLACING A TAPER PIN aaoiipin saves 


24¢ labor cost on each of American Machine and Foundry’s 
MITY-7-VISES. Eliminates tool cost caused by breakage of 


small taper reamer 


RADE MARK 


/ 
porn 
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Where can you use this 
simple fastener? 


If vou use locating dowels, hing pins, rivets, set 
screws—or straight, knurled, tapered or cotter type 
pins Rollpin « in cut your production and main 
tenance costs as it does in every class of industry 
Rollpin is a slotted tubular steel pin with cham 
fered ends that drives easily into standard holes 
iction locks it 


is driven Its spring 


COM pressing | 


in pl ice—withstanding Impact loading, stress re 
Ve rsals and si ere vibration No threading peen 


Ing oI pre CISION drilling ne cle d Rollpin Is Te adil 


remmnoy ible ind « il} be re used ae the Saline hole 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America 
pt. R38-82, 2330 Vauxhall Road, Union, N. J 


Please send the following fastener information 


Here is a drawing of our product 
What self-locking fastener would 
you suggest? 


Rollpin samples 
Rollpin bulletin 
Name Title 


Firm 


Street 





New trends and developments 
in designing electrical products... 


e First radially heat-treated magnets ever mass-produced 


e G-E thermistor makes new temperature controls more sensitive 


G-E Magnet Engineers 
turn idea into reality 


The physicist at Roanwell Corp., 
Brooklyn, New York, had the idea 

but it took a revolutionary devel- 
opment in magnet manufacture to 
make it come true. 

Roanwell was working on a new 
receiver for military headsets sensi- 
tive enough to distinguish sounds 
clearly, even under combat condi- 
tions 

A new, dynamic receiver design 
solved the sensitivity problem. But 
then the weight and height of the 
unit had to be reduced to make it 
less bulky in the aviator’s helmet 

Original specifications called for an 
assembly of several magnets which 
was smaller than the plug-type mag- 
net normally used. But the Roanwell 
physicist’s idea was to use a single 
radially heat-treated Alnico 5 magnet 
to reduce the size still further, and 


No one had ever mass-produced a 
radially heat-treated magnet like 
this before (Fig. 1). And no one 
knew if it could be done. So Magnet 
from General Electric 
were called in to try. 


Engineers 


Figure 1 


They solved the problem all right 
But here’s what they had to go 
through to do it: 

First, they came up with special 
directionalizing equipment to orient 
the magnetic domains so the magnet 
could be magnetized radially. 

Next, with engineers in G.E.’s 
unique Quality Standards Labora- 
tory, they worked out the processing 
technology for mass production. 

This meant starting from scratch 
to determine the initial heating tem- 
perature, rate of coiling, best field 
shape. It meant calculating axes of 
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the directionalizing coil, computing 
proper aging time and temperature. 
And finally, it meant thorough test- 
ing and careful control of production. 

The result: Roanwell is now using 
the first commercially produced ra- 
dially heat-treated magnets (Fig. 2). 
The magnet produces the same flux 
density, but it requires less height 
(in fact, about half the height of a 
plug magnet). 


RADIALLY 
HEAT-TREATED 
PERMANENT 
eal 


STEEL FRAME 
STRUCTURE 


Figure 2 


Because a single magnet is used, 
the unit is stronger, more reliable 

. and has the needed sensitivity. 
Equally important, the magnet can 
be machined accurately. This is criti- 
cal because the circular air gap for 
the vibrating coil (see Fig. 2) is only 
a few thousandths wide, and magnet 
tolerances must be held as tightly 
as possible 

For Roanwell, G-E Magnet Engi- 
neers came up with this new method 
for mass-producing radially heat- 
treated magnets. For other manufac- 
turers, they have handled jobs rang- 
ing from the design of complete mag- 
netic circuits to development of new 
magnetizing and testing procedures 

Whatever the problem, G-E Mag- 
net Engineers have the experience, 
skills, and the facilities behind them 
to solve it. 

To get their expert design assist- 
ance, or your copy of the new G-E 
Magnet Design Manual, all you have 
to do is write:Magnetic Materials 
Section, General Electric Company, 
7812 N. Neff Street, Edmore, Mich 


Progress !s Our Most 


GENERAL @@ ELECTRIC 
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G-E thermistor gives 
new temperature control 
sensitivity to 0.075° F. 


Furnace heat maintained at given 
levels, and alarms sounded when 
temperatures exceed specified limits 
both can be controlled by a new 
device called the “Simplytrol.” 

The Simplytrol is made by Assem- 
bly Products, Inc., Chesterland, Ohio 
It responds to changes as small as 
0.075° F. because it uses a G-E ther- 
mistor as the sensing device 

The thermistor is one leg of a 
bridge in circuit with a D’Arsonval 
meter relay. (Fig. 3). 





Figure 3 





Because the thermistor has a larg¢ 
negative temperature cot ficient of 
resistance, even minute changes un- 
balance the bridge to let the current 
actuate the relay. 

The thermistor is more sensitive 
than other types of sensing elements 
And in the Simplytrol, it can be wired 
up to 200 feet from the control with- 
out affecting accuracy. 

In these and similar devices, the 
thermistor senses changes in ambient 
temperature. However, when it is 
heated by the current of the circuit, 
a whole new range of applications is 
opened: voltage regulators, time de- 
lays, sequence switching devices. 

If you have problems in these ap- 
plication areas, experiment in your 
plant with G-E Thermistor Kits 
they’re only $12.50 each. To find out 
which is best suited to your needs, 
write: Magnetic Materials Section, 
General Electric Company, 7812 N 
Neff Street, Edmore, Michigan 


/mportant Product 
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LINEAR KEEPS THE POWER 
IN POWER BRAKES 
with Roto-Mold "O” Rings 


Power brake systems, that stop two tons of automobile with pedal 
y p p 
pressures too light to crack an egg shell, require lasting seals of 


uniform physicals and dimensions—seals that will withstand actuating 


fluid pressures ...mechanical wear... abuse... chemical action of 
brake fluids and destructive action of improper hydraulic mediums. 

LINEAR'S ability to produce precision “O" rings in the most modern 
elastomers has helped solve a wide variety of sealing problems 
involving extreme ranges of temperatures (from —130° to 450° F), 
operating pressures up to 50,000 psi, and the corrosive action of 
silicate or phosphate esters, hydrocarbon or petroleum base fluids, 
or synthetic lubricants. 

The exclusive Roto-Mold process assures top quality production 

. maximum economy ... fast delivery schedules. 

When it’s a sealing problem, call on LINEAR or one of its agents 
for engineering assistance... 


and be sure to specify LINEAR Roto-Mold ‘‘O”’ Rings 
“PERFECTION IN RUBBER’ 


LINEAL? 


LINEAR, Inc, STATE ROAD & LEVICK ST., PHILA. 35, PA. 





SHSSHSHSSSSSHSSHSSHSSSSSSSESSSSHSSSSSSESSECES ESSE SESESSESESeEeSSEEs Teeeeeeesoeeeeeeaeseeeeseeeeee 


SSSHSSSSSSSSSSSSSHSSSSSESSSESSHSSSSCSHSSSHSCSSESSEFESSCSSSSSSSeeeeeeeeseeeeeeeeeee eeeeeeeeeeaeeseee 


SCOCHSSSSSSSSSSSHSSSSSSSSSSSSSSSESSSSSSSSSSSSESSEESSOSEESHES* SOSSCSCBBSSSSSSSEEZE eeeeeeeeeeeeeeee 


SESSSHOSESSSSSSSSHSSSESSSHSSEHSSOSSSHSESHESEHHESHEHESESEEESEEHEEEESEHES eeeseeeeeeeeeeeoeseeeeee 


SOOSSOSHSSSSSHEHOHSESESOHHHHHSEHOSSHEEESESSESSHSESOSHEEHESEOESESSEHESESSSHESSEHSESHSSOESESES 


Product Engineering August, 1957 





SOeCeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


intricate designs which are not practical with sand-castings, can 
frequently be produced in volume by the CENTRAL FOUNDRY 
SHELL MOLD PROCESS. Deep pockets can be drawn with a 
minimum of pattern draft. Pieces can be cast which have grooves 
and recesses without the need of additional cores, and the 
relationship of holes to the body portion can be maintained. The 
governor body is an example of this characteristic of shell castings. 


Seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeveeee 


closer tolerances con be held with shell castings than with 
green sand castings. The transmission drum is a typical example of 
a piece that gained by being held to very close dimensions. This 
factor can affect product design by making it possible to take 
advantage of the strength of alloy grey iron or ArmaSteel in a 
piece that might otherwise have to be die-cast in a soft metal. 


OOPS HEHEEHEEH EHH HEHEHE HEHEHE . eeeeeeeeeeee 


the better dimensional control of shell costings mokes it 
possible to substantially alter the design of a piece. Narrow 
spaces between counterweights in a crankshaft, for example, 
can be produced that are impossible in a forging. 


@eeeeeeeeee eee eeeee eee eeeeeeeeeeeeeeeeeeeeeeeeeee : * e-« eeeeeaeeeeeeeee 


smoother surfaces « Shell costing permits excellent duplication 
of surface detail. The engineer designing o piece that should 
possess high strength, but also some detail as to surface (such as 
cast-in lettering) may now find the answer in a shell casting. 


eeeeeeoeeoeeeee ee eee eee eeeee ee eee eeeweeer eee eeeee 


shell coring produces more accurate internal surfaces. Because 
shell cores are cured in the corebox, intricate shapes are possible. 


So many characteristics of CENTRAL FOUNDRY shell castings 
permit improvement in design, in material and in net cost that 
design engineers in many industries are specifically recommending 
these castings of grey iron, malleable iron or ArmaSteel. For 
further engineering data write for new 36-page shell casting 
manuol . . . just completed. 


e*eeeeeeeeee ee eee eeeee eee eee eeeeeeeeeeeeeeeeeeeeeeeeee 


CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION . SAGINAW, MICHIGAN - 
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THE NEW “BELL RANGER” 
HELICOPTER USES HEIM 
UNIBAL ROD ENDS 


Model 47-J is the latest helicopter to be introduced to the 
commercial market by Bell Helicopter Corp., and has been 
named the Bell Ranger. It is a four-place, executive type 
machine with a deluxe interior or a series of quick-change 
cabin arrangements for cargo, litter, and internal hoist con- 
figurations. 

HEIM Unibal Rod Ends were chosen for the linkages in 
the carburetor heat and mixture control installations, and 
in the main rotor stabilizer bar assembly. The rods link 
hydraulic dampers to the bar, which provides exceptional 
stability to the flight characteristics of Bell helicopters, acting 
like a gyroscope and, through mixing levers, keeps the rotor 
plane of rotation in its pre-established flight path. 


THE HEIM Unthal is the spherical bearing 


which corrects misalignment in every direction because of 
the universal movement of the ball — Reduces friction and 
lost motion in linkages — Eliminates the effects of vibration 
— Lowers assembly costs because of its quick and easy instal- 
lation — Carries heavier loads. 

Perhaps Heim can help solve 


linkage pre ble ms. Feel tree to write. Be sure 
neering and purchasing de parim ent bas a Heim 


THE HEIM COMPANY / Fairfield, Connecticut 
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Standing ready to serve you! 


Your local steel distributor plays 
vital role in your production picture 
He supplies that all-important mate 
rial—steel—in any amount, size, o1 
shape, from his well-stocked ware- 
house. And he delivers immediately 
upon demand! 


Whether you need a small quantity of 
steel to wind up a job without going 
back to the mill—or a medium-size 
quantity to supplement your present 
supply—your distributor is capable 


and instantly ready to fill any 


He’s truly “at home” with \ 


lem, regardless of its size 


Your local warehouse distributor is 


indeed the strongest link between the 
mill and you—an indispensable sup 
ply source. And he’s never any farther 


away than your telephone 


C 


Call him for any quantity of Weirkote 


zinc-coated sheets—Weirzin electro 
lytic zinc-coated sheets—or hot o1 


cold rolled sheets. You'll be surp! 
, 


at the scope of the services he offers 


you courteously and punctually 


WEIRTON STEEL 
COMPANY 


WEIRTON, WEST VIRGINIA 








Note—Commercial and Military Packaging Engineers: 


LINK-LOCK 


...is the rugged answer to your exacting container closure problems 


LINK-LOCK plays 
an vmportant role 
in the design 
of this container 


Simmons’ LINK-LOCK provides pressure-tight, im- 
pact-resistant closure, plus quick closing and open- 
ing, on this reinforced fibrous plastic product made 
by the new automatic pre-form process developed 
by Pressurform Container Corp. The two-section 
container will be used by the Light Military Elec- 
tronic Equipment Dept. of General Electric Com- 
pany for shipping airborne radar jamming units 
to the Air Force. 


Of prime importance are the container’s light- 
ness, strength, rust- and mildew-resistance, ability 
to withstand high pressures without distortion, 
ease of locking and opening, and low cost. 


Here’s why LINK-LOCK is ideal for use on military 
cases produced to exacting specifications as weil 
as on inexpensive commercial containers: 


e High closing pressure with light operating 
torque...insures pressure-tight seals where 
required. 

Impact and shock resistant (positive-locking). 
Compact design...lays flat against case even 
when unlocked. 

Available in 3 sizes, for heavy, medium, and 
light duty. 

Opening and closing by wing-nut, screwhead, 
or hex nut. 

Flexible engagement latch design...can be 
varied to suit different conditions. 


Also available! Spring-Loaded LINK-LOCK... ideal 
for less expensive containers where costs won’t 
permit precision production. Spring provides 
take-up to compensate for set in gasketing, irregu- 
larities of sealing surfaces, and mounting inac- 
curacies. 


Where does the versatile Simmons LINK-LOCK be- 
long in your design? For full information and 
specifications, send for LINK-LOCK DATA SHEETS 
today. Samples and engineering service available 
upon request. 


Courte sy of Pre ssurform Conte 
LMEE Dept. of General Ele 


SIMMONS 


FASTENER CORPORATION 


1751 North Groadway, Albany 1, New York 
QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 
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FARVAL— 


ver Vat —a revolutionary new system Studies in 


Centralized 


to supply and circulate lubricating oil Lubrication 





No. 204 


At left is shown Lubrival layout with manifolded group 
of 10 Progressive Dualine measuring valves (top), which 
will serve 10 to 20 bearings. Valves are connected to 
reversing valve on central control panel. Other compo- 
nents shown include high-low pressure switch, reservoir 
level indicator, 2 hp motor, variable delivery pump and 
high pressure twin filter. Return oil lines and reservoir 
a ae ee 
diagram showing all components of a working system. 















































@ Lubrival is designed for low volume, high pressure circulating 
lubrication of presses, automatic and semi-automatic machine tools 
and other industrial equipment designed for circulating oil systems 


Lubrival is a Farval system, employing the Dualine principle of de 


livering oil to measuring valves which pass it under pressure to bear 


ings. Lubricant is force-fed by positive piston displacement. Flow can 
be regulated over a range of 10 ounces to 1 gallon per minute. 


Lubrival Progressive Dualine Valves, manifolded in any number 
required, have individual sight indicators. A pressure sensing mech- 
anism warns of clogged or broken lines in any part of the system— 
a feature entirely new to circulating oil systems. 

For dependable protection of bearings and economical operation 
of machines, look into Lubrival. If you are a builder, offer Lubrival 
protection to your Customers. If you use presses and machine tools, 
specify Lubrival on your next equipment order. The Farval repre 
sentative near you will give you all details. Or write for Bulletin 70 
The Farval Corporation, 3279 East 80th Street, Cleveland 4, Ohio 


Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing 
In Canada: Peacock Brothers Limited. 











Wherever you see the familiar Dualine valve 
manifolds, dual lubricant lines and central 
pumping station, you know a machine is 
being properly lubricated. Farval manually 
operated and automatic systems protect 
millions of industrial bearings. 





Complete Line 


UGHTON'S Background 


Years of hydraulic experience have earned for 
Houghton a position of leadership in both 
packings and fluids on which you are invited 
to cash in. 


From this one source, you can get a complete 
s’’ and “O” 
rings in wax impregnated leather, rubber 
impregnated leather, fabricated rubber and 


homogeneous rubber. In the field of packings, 


range of sizes in cups, ‘V’s’’, “U’ 


Houghton’s know-how is proven by their 


Packing 


leadership in standardization; in unique 
standard stack height for rubber, fabricated 
and leather ‘V's’; 
only thoroughly rubber impregnated leather 


in the development of the 


packings; and the advanced ‘'square shoulder 


and flare’’ design of cup packings. 


Houghton can also give you the advantages of 
its leadership in hydraulic fluids. In this field, 
Houghton was the first to develop a petroleum 


hydraulic oil specifically fortified to meet the 
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requirements of hydraulic operation; Houghton Don't fail to take advantage of Houghton’s 


pioneered in the development of fire-resistant background in packings and fluids for your 


hydraulic fluids—equipping every U.S. air- application. 


craft carrier with fire-resistant Houghto-Safe. 


Ready to give you 
on-the-job service ... 


Product Engineering — August, 1957 








Here’s a control valve 


that assures you 


leak-proof 
service 


Highly-lapped metal-to-metal surfaces of this 
Nicholson control valve assure you leak-proof sery 
ice. The O-ring stem packing and O-ring seal be 
tween the body and base make joints leak-proof 


without excessive bolt tension. 


You can use the Model 300 with air, water, hy- 
draulic fluid or oil as the pressure medium .. . at 
operating pressures to 300 psi. Use it to activate 
single- or double-acting cylinders. Simple and rugged, 
this valve provides accurate, repeatable control of 
equipment such as presses, hoists, clutches and 
chucks. Valve maintenance is no problem... all 
stem, base and disc bearing surfaces are lubricated 
through one easily accessible fitting on top of valve 
stem. Lubricant reservoir in base reduces frequency 
of lubrication. 


No need to stock valves or parts for service with 
different pressure mediums. This valve’s one com- 
bination of corrosion-resistant materials— bronze 
body, aluminum-bronze base, stainless-steel disc, 
hard chrome-plated stem—is well suited for all of 
the most commonly used pressure mediums. It’s 
available in three pattern sizes covering five stand- 
ard pipe sizes from 14" to 1"... small enough and 


light enough to be supported by connected piping. 


For a 3- and 4-way control valve that will give you 
leak-proof, trouble-free operation, specify Nicholson. 
W. H. NicHOLSON AND CoMPANY, 14 OREGON ST., 
WILKEs-BarRE, Pa. Sales and Engineering Offices 
in 98 principal cities. 


Write for Bulletin 300 cover 
ing design, construction, sizes and 


applications for the Model 300 


OF WILKES-BARRE 
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. by millions of contacts 


NATIONAL ACME 


SNAP-LOCK 


TRADE MARK 


As illustrated below, National Acme SNAP-LOCK Limit Switches 
employ a basically simple yet positive snap-action locking mech 
anism—-with extremely few moving parts. Thus wear is reduced 
to a minimum and dependable trouble-free service, far beyond 
normal limits, is assured 

The double-throw contact lever, connected directly by shaft 
with the latch bar, carries self-wiping coin silver contact points 


to assure quick action make or break-—reducing wear ever further. 


Electrical and mechanical sides are separated by a wall within a sturdy 
die-cast housing which is fully insulated and is dust and oil-tight. 


ELECTRICAL SIDE MECHANICAL SIDE 


» 4 


tHe ORIGINAL 


Product 


SNAP-ACTION 
LOCKING SWITCH 


SNAP-LOCK LIMIT SWITCHES. Made in single- 
pole and double-pole series, in four types: 
Standard, Short Travel, Neutral Position and 
Push Lever. With the exception of the Push Lever 
Switch, all are adaptable to special enclosures 
for hazardous location service and may be used 


with various styles of operating levers. For 
AC or DC service. 


and now... 
a new design concept for CONTROL STATION SWITCHES 


the heavy-duty... oil, water, dust tight GOLD-N-RING 


Engineering 


by ma 
Heavy duty silver-alloy contact points provide max- 
imum electrical capacity, long life. 

Heavy duty terminal screws hove *s” thread contact 
to prevent stripping during installation and perma- 
nently secure wires for continuous, trouble-free ser- 
vice. 

Single or double-pole contact block assemblies —can 
be used interchangeably with several types of GOLD- 


CA! RIN 


N-RING push button and selector operator heads. 
Rated for 600 volts—AC or DC. Meets all Joint In- 
dustry Committee and National Machine Too! Builder's 
Association requirements 

Protected against oil and water seepage in operator 
head by Sealtight oil-resistant rubber diaphragm 
Easily replaces existing switches. 


v S!'OwN 


ational Acme company 


170 EAST 131st STREET, CLEVELAND 8, OHIO 
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Good Delivery on Electroplated Fasteners 


Any time your products call for electroplated fasteners 
either bright-zinc-plated or cadmium-plated— get in 
touch with Bethlehem. 

Bethlehem electroplated fasteners have a smooth, 
good looking finish. They meet ASTM Specifications 
\ 164-55 RS, LS and GS, and can be produced quickly 
in practically any size up to a maximum length of 30 in. 

We'll be pleased to furnish complete information 
ibout electroplated fasteners, whether you need a hand- 
ful or a carload. Just get in touch with the nearest 
Bethlehem office, or write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM. PA, 
the Pacif st Bethlehem products are sold by Bethlehem Pacifi ast 
Export Distributor; Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


teel 
Bethlehem has complete facilities for 
e production of electroplated 


the ¢ 


volun 
fasteners. Inset shows 
borrel in the ating 
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INDUSTRY DEPENDS ON ILLINOIS GEAR 


Throughout the world... wherever power is on the move... ILLINOIS GEARS 
are delivering this power dependably year in and year out. 


Whether it is in machine tools, steel mills, cement mills, paper mills, chemical 
plants, construction equipment . . . machinery of any kind. . . this 
dependability, proven by performance, means true economy that has 


resulted in enduring customer satisfaction. 


When you need gears—remember this: ILLINOIS GEAR manufactures 
the most complete line of quality gears in the world. 


You can specify and buy ILLINOIS GEARS with confidence and assurance 
that they will more than satisfy your most exacting requirements. 


Look for this mark Gs* the symbol on finer gears 


ILLINOIS GEAR & MACHINE COMPANY 


2108 NORTH? NATCHEZ AVENUE CHICAGO 35, ILLINOIS 














NOW! THE COUPLING WITH THE 4-WAY FLEX! 

















Paraeflex 


FLEXIBLE CUSHION COUPLING 


THE NEW IDEA IN FLEXIBLE COUPLINGS...WITH A 
FLEXING BODY THAT AUTOMATICALLY COMPENSATES 
FOR ALL COMBINATIONS OF MISALIGNMENT AND 
END FLOAT...AND CUSHIONS SHOCK LOADS! 


THIS Coupling ‘‘swallows up” misalignment! Its 
ability to handle multiple displacement is ex- 
ceeded only in a universal joint. It outperforms 
the most complex coupling mechanisms— yet it 
operates with the simplicity—and the depend- 
ability—of a modern tire! 


The technological advances that contribute to 
the miracle of today’s truck tires, which are 
engineered to carry tremendous loads at high 
speeds and stand terrific shock, have made this 
new type of coupling possible. 


The heart of Para-flex is a tire with synthetic 
tension members bonded together in rubber. It 
is pliant. It “fits itself’’ to changing shaft con- 
ditions—angular, parallel, end-float, or any com- 
bination of all three! Depending upon the size of 
coupling and duration of shaft misplacement, it 
handles angular misalignment up to 4°, parallel 
up to Ye” and end-float up to “se”. 


It cushions the stresses of shock loads to a re- 
markable degree. And it tends to absorb tor- 
sional vibration—reducing noise and protecting 
machinery from vibration’s destructive forces. 





There is no metal- [ 
to-metal contact be- 
tween shafts. They are 
insulated. No lubrica- 
tion is required. 


Para-flex takes a 
minimum of space on 
the shaft. Mounting is 
simplified through the 


The flexing member can be 
replaced without moving 
driver or driven machine 


| 
-_ | 





ANGULAR 
MISALIGNMENT 


PARALLEL 
MISALIGNMENT 











TORSIONAL 
VIBRATION 








THE COUPLING WITH THE 4-WAY FLEX 


use of standard Taper-Lock bushings — no re- 
boring, no machining. Safety is promoted by 
flush design; there are no protruding parts. And 
since the flexible member is molded with a trans- 
verse split, it can be replaced without moving 
either the driver or driven machine! 


Para-flex Couplings are stocked by Dodge 
Distributors in popular transmission sizes. They 
are available from factory stock in capacities up 
to 600 hp at 900 rpm. Call your distributor for 
early delivery to make your own test. You'll 
witness something revolutionary! 


DODGE MANUFACTURING CORPORATION, 1200 Union Street, Mishawaka, Indiana 


D 


E 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Factory trained by Dodge, he can give you valuable 
assistance on new methods. Look for his name under ‘Power Transmission Machinery” in the yellow pages of 


your classified telephone directory—or write us. 














Ozone deterioration 
Continuing stress 
Gas leakage 


Rough handling in use 


New National Hypalon O-rings solve 


these problems; insure a hand-tight 


gas seal in Victor Torches 


\s static seals, commercial Buna N O-rings per- 
formed satisfactorily in Victor welding torches 


when the rings were new. 


However, ordinary O-rings age fast in welding 
torches. They receive rough treatment when welders 
change nozzles; nozzles are often dropped on the 
ground to lie there until needed again. Severe ozone 
deterioration is experienced. Continuing stress, al- 
though mild, impairs O-ring elasticity. Rings on 
welding nozzles are sometimes subjected to long 
shelf life. 


National Seal engineers developed a new O-ring 
compound, National Hypalon L-11, which not only 
withstands rough handling, ozone deterioration and 
stress but exhibits many times the shelf life of Buna 
N compounds previously used. Today, National Hy- 


palon is standard at Victor. 


Special compounding to meet unusual conditions 
is a basic part of National’s complete O-ring engi- 
neering service service available from National 


Field Engineers in major cities nationwide. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 


and Downey, California 
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Now-—V-Belts with the 
Green Seal solve the major 
multiple drive problem 


The Green Seal stands for true dimensional 
stability in V-belts. And with Green Seal dimen- 
sionally stable belts you can be sure that matched 
sets are truly matched and will stay matched— 
that mismatching (the biggest problem in belt- 
ing multiple drives successfully) is a thing of 


amazing Triple-Tempered 3-T process. 

The 3-T process is an exclusive method of tem- 
pering the cord with Tension, Temperature and 
Time for maximum strength and minimum 
change in dimensions. This assures no change 
in length during storage plus greatly increased 


Product Engineering 





the past. 

The key to dimensional stability lies in the ten- 
sion members of the belt. For many years, steel 
cables as developed by Goodyear were the only 
length stable load carriers, but now they have 
been joined by synthetic cords, thanks to the 


shock- and stretch-resistance on the drive. 

The end result is smoother, longer-running 
teams of belts that give you maximum, trouble- 
free, horsepower hours at minimum cost. What 
better reason for specifying V-belts with the 
Green Seal? 


GOOD, YEAR 


THE GREATEST NAME IN RUBBER 


The Goodyear Tire & Rubber Company, Industrial Products Division, Dept. 794, Akron 16, Ohio 


Please send me more information about how V-Belts with the Green Seal solve the major problem in belting multiple V-belt drives 


Name 





c r 7 








Street Address 





City 
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The Germans called the upper-atmosphere trails of their V-2 rockets 


] 


‘frozen lightning”. When the Mach 4-5 aircraft now under develop: 


fly at 80-90,000 feet and higher, we'll be seeing frozen lightning in our ow 


Not freezing but heating will be the real problem at these ultra high 


\t 3000 mph, the skin and many structural components will be heat 


} 


to over 1000°F, temperatures too high for alloys now used. Needed: materia 


strong up to 1200-1300°F for structural forgings and other stressed part 


Engine builders, fastener manufacturers and forge shops are handling 


] 


requirements right now, with Carpenter alloys. ‘These alloys have 


an enviable reputation for uniform high quality, ability to meet toug] 


specifications consistently, improved forgeability and exceptional 

l’orging tolerances can be tighter. Finishes are better. Rejects are far 
Design properties and fabrication instructions for these allovs are summarize 
in our new booklet, “Carpenter Alloys for Elevated ‘Temperature 


Service’. or your copy drop us a line on your Company letterhead. 
lhe Carpenter Steel Company, 117 W. Bern Street, Reading, Pa. 


arpemen: 


Improved alloys for elevated temperature service 
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NEW SILICONE INSULATING RESINS 
FLOW FREELY WITHOUT SOLVENTS 


Two new free-flowing, solventless sili- 
cone electrical resins are now available 
from Dow Corning in commercial quan 
tities. Identified as R-7501 and R-7521, 
these 100% silicone resins are ideal for 
impregnating or encapsulating minia- 
ture and subminiature motors, trans- 
formers and other electrical and elec- 
tronic assemblies. 


Since both new resins pour freely, they 
quickly saturate and fill all voids in even 
the most complex assemblies, thus elimi 
nating the problem of insulation punctures 
caused by escaping solvent gases. As shown 
in the photo, Dow Cerning R-7521 is more 
fluid at room temperature and penetrates 
much deeper into 20-40 mesh sand than a 
conventional epoxy resin 


Both of the new resins cure to a strong 


Cciric 


bubble-free mass having excellent diel 
properties, good thermal conductivity and 
high moisture resistance. When cured, they 
readily withstand continuous service at 
400 F ambients and intermittent exposure 
to temperatures up to S00 I ( 

















NEW MERCURY GETS “POWER BOOST” 
WITH THE HELP OF SILICONE FLUIDS 


4 thermostatically controlled hydraulic The coupling is made up of two mating 
coupling on the engine fan is effecting faces separated by Dow Corning 200 Fluid 
a “Power Boost” of up to 17 hp on the t coolant temperatures below 160 F, the 


1957 Mercury automobile. It does so istance between faces plus the viscosity 


aces piu 


simply by basing the speed of the fan he fluid combine to the fan speed 


f 
| 


on engine coolant temperature rather down to less than a quiet 1500 rpm 


than engine speed. Should engine tet ratures approach 


Identified as a “Thermo-Modulated Drive 190-200 I ge r, thermostatic 

by its manufacturer. the Schwitzer Cor contr ing pur aces ClOseT 

poration of Indianapolis, the unit was CS SUES we on and . 
. , _ fa ip speed t at 2600 rpm or 

designed in conjunction with Mercury's 

Engine Engineering Office 


Silicone Glass Coil Insulators Reduce Motor Assembly Costs 


By insulating the coils of their 's hp, 
14,000 rpm afterburner ignition actu- 
ator motors with silicone-glass lami- 
nates, Lear, Inc., have cut costs a 
substantial $1.50 per unit. 


Located next to jet engines where ambient 
temperatures soar to 400 F and higher, 
these motors have always been silicone 
protected Lear originally tape-wrapped 
the coils by hand, but they recently elimi 
nated this time-consuming job by switching 
to pre-formed glass laminates bonded with 


a Dow Corning silicone resin 


» 


7 


By reducing assembly time 
minimum, the laminate 

Lear $1.50 per motor while 

the maximum in insulating efficiency 
coil insulators are pre-formed 
sections by Stevens Products 


Orange, New Jersey 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 








DOW CORNING 
CORPORATION 


Silicone News 
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DOW CORNING eS 
e. 


PUBLICATIONS = 
ON NEW 

DEVELOPMENTS 

AND TECHNICAL 
DATA.... 


Documentary film “What's a Silicone?’ 
free of 


ences in every industry 


available 
charge for showings to technical audi 
In full color and sound 
this dramatic 16 mm film allows you to see Dow 
Corning Silicones in action improving the per 
formance of products ranging from nursing bottle 
nipples to diesel locomotives. For more informa 


tion about this educational film and how to 
arrange a showing for interested persons in your 
No. 420 


plant, circle 


= 
“Effects of Radiation on Organopolysiloxanes,” 
a@ research paper reprinted from Industrial and 
describes the 
secondary radiation from 4 different sources on 


Engineering Chemistry effects of 


organopolysiloxanes. Sources include cyclotron 


radiation, cobalt — electron, and 


60 gamma 
X-ray. Results indicate that siloxanes containing 


large amounts of phenyl substitutions may be 


good construction materials around high energy 


radiation units No. 421 


* 
Two new low-shrink silicone rubbers, 
2067 and 2068 can be fabricated in 
designed for rubbers 
compression set and good strength; are service- 
able 70 to 500 F 


each, circle 


Silastic 
molds 
organic Both have low 
For data sheets on 


No. 422 


from 


is 
“What's a Silicone?” is the title of a 32-page 
booklet which answers that often asked question 
Indexed and illustrated 
this booklet has earned an international reputa 


in semi-technical terms 


informative 


No. 423 


tion as the most interesting and 
description of silicones ever published 


Dow Corning 41 Grease, 
ating at temperatures from zero to over 500 F 


for equipment oper 


is described in a recently published brochure 


included are typical applications 


illustrating the 


properties, 
and case histories 
of 4] 


applications 


practicality 
in many different industrial 


No. 424 


Grease 


Silastic — in mechanical applications — increases 


life and serviceability of original equipment 


reduces maintenance and downtime. A completely 


new brochure gives properties and cites applica 


tions and case histories to help you use this 


versatile silicone rubber to best advantage in 


No. 425 


your application 


SILASTIC WITHSTANDS HIGH TEMPERATURE, HIGH 
VOLTAGE ON SPARK PLUG LEAD ASSEMBLY 


Selecting a rubbery insulating material 
that would withstand up to 15,000 volts 
at 400F in lead 
assemblies posed no problem for design 
engineers at Scintilla Division, Bendix 
Aviation Corporation, Sidney, New 
York. Already with Silastic 

the Dow they 
knew it resistance to 
moisture mechani- 
cal and even 


aircraft spark plug 


familiar 


Corning silicone rubber, 
has 
and 


dielectric 


excellent 
retains good 
properties 
after prolonged exposure to heat and 
high voltages. 


uses Silastic in four dif- 
Bendix 


ers of the cable: for 


Actually, 
ferent 


Scintilla 


areas on the new lead: for 


the inner and outer lay 


the molded terminal insulators; and 





SILICONE FLUIDS 
Reliability of 


assured by the 
I lu d 


organic oils would thin out with increased 


Schwitzer couplings ts 


use of Dow Corning 200 


as the driving member. Conventional 


temperature and become too viscous in 


cold weather, completely changing the 


characteristics of the coupling from those 


required. On the other hand, Dow Corning 


20r 


FAN HORSEPOWER 
| FAN-ENGINE RATIO! TO! 


CONSUMPTION 


HORSEPOWER 


FAN HORSEPOWER 
wh. MODULATED FAN | 


1000-—C*” 4000 


2000 
ENGINE SPEED RPM 
200 Fluid retains a near constant viscosity 
broad spans and 
eliminates maintenance problems. In tests 
fluid 
ming, sludging, or varnish after the equiva 
100,000 


over temperature also 


this silicone shows no sign of gum 
miles on 


No. 418 


lent of an estimated 


the road 


interlayer to separate the three courses of 


braided metal sheathing. Interlaying the 


braided sheathing with Silastic not only 


keeps moisture out, but protects the sheath 


ing against vibration to give it longer life 


cStERy 
AUR LINES 


The new Silastic insulated lead is now 
standard for the Wright 
I8 cylinder, 3350 hp engine 
the DC 7, the 


military 


turbo compound 
that 
Constellation and 


No. 417 


pow ers 
Super 


various 


aircraft 





NEW SILICONE RESINS 

At room temperature the 
R-7501 is 2500 centistokes and the vis 
cosity of R-7521 is 100 centistokes. Either 
resin may be thinned by warming to 
175 I If 


blended 


VISCOSITY ot 


desired, the resins can be 


together to obtain any intermed! 


ite viscosity 


The resins are cured by adding a peroxide 
catalyst and 


390 | 


heating at temperatures up to 
Shelf life of the 
year; pot life of the 


uncatalyzed resins 


is well over a Cala 
lyzed resins at room tem perature 1S OVer SIX 
R-7501 and R-7521 


as received or combined 


No. 419 


months. Dow Corning 


can be used with 


i wide range of inorganic fillers 





Dow Corning Corporation, Dept. 8620, Midland, Michigan 
Please send me 416 «6417 «418 «6419 «420 
421 422 423 424 425 
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Defeating Drudgery- 
Task for Mallory Timers 


Take » burden of tedious, drudging work out of 

human hands and make operation automatic—and For cycles from 1 second to several hours 
you have a market ready to buy. This concept has 

proved itself in automatic home laundries, clothes 

driers, vending machines ...and offers interesting 

possibilities in other types of products for factory 

and farm. 


What makes millions of these self-operating devices 
and appliances automatic is a Mallory timer switch! 
Designed for ruggedness and versatility, Mallory 
timers are manufactured to high standards of preci- 
sion at economical cost, for leading appliance makers 


When you are looking for ways to make your new 
products automatic, you may find that Mallory 
ulready has the answer to your timer switch problem. 
n addition to the Mallory switch that makes a 
dishwasher automatic, Mallory has other timer 
switch models—each capable of many variations in 
cycle time, current rating and other characteristics, 
cover an almost endless combination of uses. Two 
of these are illustrated: 


! 


For a consultation on your specific automation Expect more... Get more from 
problem, write or call Mallory today. — , 


~ 


P.R. MALLORY &@ CO. inc. 


Serving Industry with These Products: A i | O R 
Electromechanical—Resistors « Switches ¢ Television Tuners @ Vibrators 


Electrochemical—Capacitors « Mercury and Zinc-Carbon Batteries 


Metallurgical—Contacts ¢ Special Metals e Welding Materials MALLORY & CO. inc INDIANAPOLIS 6, INDIANA 








FORD BUILDS FOR THE FUTURE WITH 


CY rPAK 


... controlling form grinder sequencing 
in automatic transmission production 


CYPAK* static controls have already outlasted conven- 
tional relays previously used at the Ford plant in Livonia, 
Michigan. No down time for control maintenance has 
been necessary with this highly repetitive operation in 
over 17 months! 

Logic and sequencing control of two Springfield Machine 
Tool Co. form grinders is performed by CYPAK static 
control apparatus. CYPAK activates the solenoids of hy- 
draulic valves controlling the grinder’s feed cycle. 

In machining the impeller housing of automatic trans- 
missions, the operator places the workpiece in the chuck, 
presses the cycle button ...and CYPAK does the rest . . . 
automatically. 

For complete information about CYPAK call your 
Westinghouse representative, or write Westinghouse 
Electric Corp., Dept. B, P.O. Box 868, Pittsburgh 30, Pa. 


*Trade-Mark 
J-22019 


You CAN BE SURE.,..1F iTS GED 


Westinghouse QWs 


. "y . a . fs ao C7 
Product Engineering — August, 1957 





| 


2,544,631; 2,546,616; 2,547,263; 2,558,7 


Product Engineering 





eliminate threading, tapping, other costly machining 


— 


~ 


Is 


‘9 


Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 
parts to studs of the zinc die-cast base of its “Masco 500” 
portable tape recorder. 

The rings—which need no grooves—replace nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations, Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminate extremely 
costly rejects. 


) 


i 
7 


J 


Whatever you make, there s a Waldes Truarc Re- 
taining Ring designed to improve your product...to 
save you material, machining and labor costs. They’re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
Gre precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 





Pivot Assembly of shift lever (A) is secured by a single 
Waldes Truarc Grip Ring and wosher Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truarc Grip Ring eliminates that problem: 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for accu- 
mulated tolerances in the parts. BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel ond spring sub- 
assemblies. Here agcin problems of critical tolerances ore 
avoided and expensive rejects eliminated. 


different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


For precision internal grooving and undercutting...Waides Truarc Grooving Tool! 


a 


- jowee WALDES KOHINOOR, INC. 
J 47-16 AUSTEL PLACE, L. 1. C. 1, N. Y. 


1957 


August, 


® 
y Title 


\ RETAINING RINGS 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, 6.Y, 
Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


Name 


Company 


Business Address 


or, 


a Waldes Truarc grip rings used on die-cast studs 





a 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
104; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection estabjished in foreign countries. 


71 








Does volume limit use of metal powder parts? 


Yes, it does. For unless volume is sufficient to justify tooling costs, nobody benefits from the 
metal powder process. But when volume is sufficient, and the design is practical for the metal 
powder process, savings can be impressive. Even the most complicated part, for example, may 


be produced in a single press operation. Yet closer-than-ever tolerances are maintained. 


r yd ices M yraine Power Brakes Delco ny 
wheel cylinders, and parts— Moraine 
itive engine bearing self-lubricatir 


etal bushing 


Another General Motors Value ») Moral ne Prod ucts 


Division of General Motors, Dayton, Ohio 





Precision... 
selt-alignment eg 


EVEN IN THIS LOW-COST "7 
BEARING 








BEST SEAL AVAILABLE ANY-« 
WHERE! Synthetic rubber lip- 
type | egral with bearing, 
keeps 


LINK-BELT JPS-200 ball bearings 
maintain capacity despite shaft FREE ROLLING AND FULL LOAD 
and support deflection under si PP 


iit or s§ 


| he rugged field service, supporting structures on farm 
machinery and similar equipment undergo inevi- 


table weaving. Shafts, too, are subject to dynamic 
deflections. Answer: self-alignment the ability of 
Link-Belt bearings to adjust under these conditions. 
And it’s yours at low cost in this precision Link-Belt 
ball bearing 

Equally important, Series JPS-200 bearings achieve 
their economy with no loss of efficiency. They com- 
bine sturdy pressed-steel housings with standard, full- 
capacity Link-Belt ball bearings 

Folder 2517 has complete data on the Link-Belt 


JPS bearing series, and Book 2550 covers the entire 


Link-Belt bearing line. Get both from any of 40 
Link-Belt offices. self-aligning 
ball and roller bearings 


LINK-BELT COMPANY cutive Offices, Prudential Plaza, Chicago 1. To Serve Industry Ther re Link-Belt Plants isles Offices, Stock Carrying Factory 
Branch Stores and tributors in All Principal Cities. Export Office, New York Canad r oro Toronto ; Australia, Marrickville Sydney 
S.W South Africa, Springs. Representatives Throughout the World a 











PEELE 
SPECIAL” TIMER 
...need a“STANDARD"? 


> 


Here’s why 


_Time 


Delay WE can give you the 
Timers fastest service 


When you want a timer, you want one that fits 
your needs 100% — and you want it fast. Get in touch 
with Industrial and you'll get both. Because 





In our 20 years of experience, we have developed 
over a thousand combinations from our 17 basic types, to 
i meet the widely varying needs of our customers 
Interval sc ' :\3 Therefore — many jobs that would seem to require a 
special” timer are in fact a “standard” timer with us 
Here is one tremendous saving of time for you 


When you do need a special timer, this same wealth 
of experience goes to work for you at once to design it 





Our Engineering Department not only originates new 
designs, but also develops modifications for that purpose. 
That's why requests for special timers can be 

filled without delay. 


Each method — designing for a standard timer or 
for a special timer — has its advantages. Designing for 
an already available timer means lower costs, 
faster service, simplified replacements 


Designing for a special timer has its advantages too 
It means you'll fulfill your needs 100 no need to 
limit your designing horizons. Either way 
standard or special — you'll get the timer you want 
most promptly from Industrial 


Or perhaps you need quick service on timers for 
automatic controls. Here too Industrial Timer is your 
first source of supply. For in this field 
Industrial has a big head start. True, each automatic 
control job is a bit different from the rest 
But the record shows that our years of timer experience 
has given us the special knowledge it takes to give 
you the right answers in near-record time 


r So, for the utmost in all-round timer service, it's 
Re-Cycling Industrial that offers you this outstanding combination 
Timers |_| deliveries “Immediate on Standards . . . First on Specials.” 
Plus the experience of one of the foremost group 
of timer engineers in the nation 


INDUSTRIAL TIMER CORPORATION 


1415 McCARTER HIGHWAY, NEWARK 4, N. J 
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Variety in Precision Thrust Washer Design 


Because of specially designed equip- grooves, nibs, scallops or lugs, as 
ment incorporated in our manufactur- required. They can be flat, spherical 
ing facilities, many design variations or special shapes, and from 1” to 6” 
are possible in our cold-rolled thrust O.D. Cold rolling provides exceptional 
washers. Made of bronze, or steel hardness for heavy duty. We have 
with bronze on one or both faces, large capacity and provide complete 
they can incorporate special holes, engineering service. Address: 


MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER 


RESEARCH DESIGN METALLURGY PRECISION MANUFACTURING 
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How many hats 


do you wear? 


l HAS BEEN SAID that a 
| must wear many diffe 
has to think out a gadget tha 
without falling apart. Then 
duction expert because he | 
gadget can be made. Can it be m 
He has to know some cost 
specified screwball component 
know a lot about purchasir 
ivailable, when the 
the rest 

Since most macnine 
your design engineer should 
spring engineer. But don’t 
line somewhere? The most 
engineers in the nation are 
without any obligation. The 
Steel & Wire have been 
4 problem that is new 
them. More than that 
machinery ind ¢ 
that will allow more effici 
Result? Lower cost fo 

Like they say in the ads, 1 


or too large Just « ull your AS&W repre 


AMERICAN STEEL & WIRE DIVISION 


USS AMERICAN 
QUALITY SPRINGS 


UNITED STATES STEEL . 





When measuring high limits 


When gaging gages 
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DON'T use handle on set plug 
: when setting fixed gage 

















turn screw into gage with a 
conventional wrench 


DO turn plug by the shonk with 2 
fingers to insure correct torque 











turn screw into gage holding 
head by 2 fingers to insure 








check variable gage for ex- 











These illustrations from new SPS booklet show some of the do’s and don'ts of gaging precision threads. 


3A threads: what they are; how to 
gage them — new SPS booklet tells all 





Threads made to Class 3A fit are the most precise in general 
use in industry. But you do not always get the 3A precision 
you specify. Because of many different gaging techniques that 
yield varying results, screws with threads well outside the Class 
3A tolerance limits often pass inspection. 


SPS has prepared a new booklet on this subject. It explains 
clearly what Class 3A threads are and the pros and cons in- 
volved in the widely varying gaging techniques in use today. It 
reviews the gaging of high and low limits of 3A threads, sam- 
pling techniques, and even the methods of gaging gages. 


All standard UNBRAKO socket screw products fall within 
specified tolerance limits no matter what method is used to gage 
them. Leading industrial distributors carry complete stocks. 
* Unbrako Socket Screw Division, STANDARD PRESSED STEEL 
Co., Jenkintown 28, Pa. 


5 


We also manufacture precision titanium 
fasteners. Write for free booklet 


Form 2239, “Class 3A Threads: what t 


are; how to gage them.” 16 pages, ¥ 


many illustrations. Write for free copy toda 


STANDARD PRESSED STEEL CO. 
ee 
D SOCKET SCREW DIVISION 
UNBRAKO 


JENKINTOWN PENNSYLVANIA 
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S TRULY PORTABLE 


~ 


AND COSTS LESS! THANKS TO ENJAY BUTYL! 


Flexible irrigation “‘pipe’’ and ditch liners fabricated from Enjay Butyl rubber are 
helping farmers and growers conserve water by assuring maximum irrigation from 
available water supplies . . . and at lower cost! Combining flexibility with strength 
and portability, the “pipe’’ allows irrigation of different areas with the same equip- 
ment in a one-man carry operation. Both “pipe” and ditch liners are impervious to 
weather and highly resistant to soil acids and bacteria. These systems are manu- 
factured by the Carlisle Corp., Carlisle, Pa., and are distributed by Bono Products, 
Inc., Taft, Texas. 


Enjay Butyl may well be able to cut costs and improve the performance of your 
product! Low-in-cost and immediately available, this truly wonder rubber has been 
put to profitable use in a wide variety of industrial and consumer products. For fur- 
ther information, and for expert technical assistance, contact the Enjay Company. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


Akron Boston + Chicago + Detroit * Los Angeles * New Orleans*+ Tulsa 
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HEATS AWAY ! 


Harrison heat-exchangers cool 


this ultra-modern tuxury cruiser! 


When engine temperatures are right—cruising’s on an even keel! 
And Harrison heat-exchangers are always on the job from 
launching to landing, helping provide trouble-free operation 

on this sleek luxury cruiser. You'll find Harrison heat- 

control products keeping temperatures level on all kinds of 
equipment .. . marine, automotive, aviation, industrial! 

That's because Harrison products are backed by over 16 years 
of engineering research and experience . . . assuring complete 
dependability in safeguarding performance against heat. 

If you have a cooling problem, look to Harrison for the answer. 


fees RZ227020 





ENERAL MOTORS CORP KPORT, 


ORDER 
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Super-Strength Structural Steels 


Boost 


Minimum Yield Strengths to 150,000 psi. 
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Moly’s High Hot Strength 
Shows Promise for 
Jets and Rockets 


alloyvs wert 


Moly 


scribed a 


pdenum-ba 


societ) 


atest prom 


operat 


rocket 
overs a require 
sery respect 


ments and t 
ount and 


al show KA, 


propert es 
many cases 
1. High creep 
2. High 


peratu 


tens 


low 
non 
mand 


makes mo ) 


thermal shock 


| ] 
la molyb 
im-base mportant 
tural m: 


And they will be 


rating at tempera- 


{ et propul 


essential 


ome 


on field 


for many parts ope 


tures in excess of 1600 F 


Product Enginee 


ng 


years 


Before arbor ‘ 


standard 
purposes. Then 
“High-Strengt 


minim 


were 


hoosted 


psi range. 
Now, the 


...from“M 

at High Ter } 

and J. Briggs, JET PROPULSION, F‘¢ 
ary, 195; 

For a cop) 


lumber! 


circie 





Moly Adds Strength 
and Corrosion Resistance 
to Titanium 


Commer 
strong and 
Alloying it, 
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Moly Goes to Sei 
In A Sewer 


iron before lowering 


rnng in pipe 
into position. Joint rings were made by Alham 
bra Foundry Co., Ltd. and the 
poured by American Pipe and Construction Co 


Cast joint 


concrete pipes 
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Climax Molybdenum Company, Dept. 61, 
500 Fifth Avenue, New York 36, N. Y 
I'd like more information on 
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Cost-Cutting Aluminum Extrusions . . 


1. eliminate joining 


HERE'S ONE WAY EXTRUSIONS 
SAVE AND IMPROVE... 


NEW — << , 
Reynolds “ALL-AiR” * truck flooring 


Here's a new Reynolds extruded aluminum product that 
really saves . both in production and in use. Made of 
simple, strong interlocking extruded aluminum panels, 
this new “All-Air'’ reefer flooring gives truck operators 
the light weight and heavy duty service they want. It 
would be impossible to produce this efficient, cost- 
cutting flooring any other way, in any other metal. 





The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G3 ALUMINUM 


1 2. eliminate machining 


It’s quite likely that your plant is producing part of a 
product that could be improved—at a lower cost—by 
an aluminum extrusion. You can turn out the most 
complex shapes through low-cost, accurate extrusion 
dies—and you can often minimize or eliminate machin- 
ing, joining and finishing operations. 

For example, in No. 1 above, a single aluminum 
extrusion replaces several rolled structural shapes that 
have to be joined. In No. 2, extruded aluminum tub- 
ing does away with the need for machining ordinary 
tubing or rod. Or, in No. 3, a stiffer, lighter, stronger 
extruded aluminum shape does the work of a wood- 
supported metal angle. And, as in No. 4, an aluminum 
extrusion provides the required shape with added stiff- 
ness and without investment in expensive roller dies. 
Reynolds Design and Engineering Services will work 
with engineers and design consultants in improving 
and cutting the cost of your products with extrusions 
and other forms of aluminum. For their assistance or 
to obtain a complete aluminum literature and movie 
index, call the Reynolds office, listed under ‘‘Alumi- 
num’”’ in your classified phone book. Or write 
Reynolds Metals Company, P.O. Box 1800-HN, 
Louisville 1, Kentucky. 
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HOW TO SOLVE 


PE eme Co SILICONE IDEAS 





Problem: Eliminate a potential fa 


6 equipment for temporary ver Te 





\t | Solution: Lead wire insulated with G-E silicone rubber 


| CONQUCTOR AWSYLAT ION BRAID. Silicone insulation, the standard { 
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stands moisture and ! 
that of mica. It is easy 


at low temperatures 


Problem: Find a hydrau 
30°F to 700°F range 
Solution: Versilube F-50, General Electric's new silicone 
fluid, with the best performance over this range of 
any hydraulic fluid now available 


Intense cold (down to ~- 30°F) or 
searing heat (up to 700°F), G-E 
Versilube F-50 exhibits the most 


constant viscosity and best sta- 


Over the 30°F to 700°F range niy 4 
new silicone fluid Versilube F.5 


bility of any hydraulic fluid performance in all these are 
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thermal stability of G 
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constant viscosity 
30°F to 700°F rz 

For more informat 

G-E silicone fluids 


Problem: Design a coil for 
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COMPARED Yo GLass B cones in an improved insulation system 
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Auxiliary mill motors ofte1 
ent temperatures 








emergency conditions 





outs.” This problem has beet 





silicone insulation system wl 
ous high temperatures. Sili: 
on commutating, exciting 
laboratory tests, this insul 
dielectric strength after 3 


Service life of this insulatior 


SYOLOW Id H SSVID 


32 times that of conventior 
tests with Class H and B 1 
that insulation w 
times as long. F 
burned out; the 
Section D2A8, Silicone Products Dept 


; . : : General Electric Company, Waterford, N. Y 
Mail this coupon for more information: 
Please send me more informat 
silicone rubber for wire and 
suppliers 


silicone fluids for mec har 


Name Position 


SENERAL @@ ELECTRIC 


Silicone Products Department, Waterford, New York 


Company 
Address 
City 
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OVER-DESIGNING ? 


If you are designing bronze parts for mass 
production, there is a good chance that you are 
specifying a more costly alloy than you need 


ASARCO’s patented continuous-casting 
process produces alloys according to SAE, ASTM 
and Government specifications. But their 
performance is entirely unlike that of similai 
alloys cast in sand or permanent molds 
Relatively low-cost alloys cast by the ASARCO 
process perform like more expensive alloys 
cast by other methods. 

For example, compare Continuous-Cast 
SAE 660 (ASARCON 773) with more 
expensive sand-cast alloys: 

Typical Typical Brinell 
Yield Strength Impact Strength Hardness 
ASARCON 773 27,000 ps 12.5 ft 2 
Sand-Cast SAE 62 20.000 r 7 


Sand-Cast SAE 64 17,000 p 


Unless you’ve checked to see whether the 
unique ASARCO bronzes can give you what you 
need, there’s a possibility that you’re 
over-designing. You may even be able to replace 
aluminum and manganese bronzes with 
low-cost ASARCON Continuous-Cast bronzes 
under certain conditions. Over-designing 
can be expensive in mass production 
even if you are spending only a penny or two 
extra per pound of bronze 

ASARCON 773 (SAE 660) is readily 
available from stock in a wide range of sizes 
An added bonus is the fact that ASARCON 
is exceptionally free-machining. Rods, tubes, 
and numerous “extruded” shapes up to 
9 inches in diameter are cast to order by 
ASARCO in more than 20 alloys 

We'll be happy to send vou a free booklet 
describing the process and the product 


Continuous-Cast Products Department 


AMERICAN SMELTING AND REFINING COMPANY 
Perth Amboy Plant, Barber, New Jersey « Whiting, Indiana 


WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco IN CANADA: Federated Metals Canada, Ltd., Terente and Montreal 





Available in higher pressures than the GA and lower 
capacities than the GR, the new GAR completes 
the Worthington line of rotary pumps. 




















5 
CAPACI TY-GPM 


NEW ROTARY PUMP 


offers new economy % in high pressure, low capaci yY range 


Why sacrifice spa é n and cal gears, and steel 


off filler p 


ent standard rota 


from plus many optional features 


such as mechanical seals and relief 
valves. Each pump is factory tested TO N 
before shipment WORTHING 

; Preferred by us everyw = 


VW rthingt n 











STEEL TUBING TIPS: 


GM Steel Tubing Engineers 
offer cost-saving fabrication 
advice at the design stage! 


Designers of automotive, refrigeration and other prod- 
ucts have found that GM Steel Tubing Engineers can 


offer many cost-saving tips in the planning stage. 


Industry standards are sometimes sufficient when 
designing a simple tubing application. But a review 
by the tubing engineer can often suggest changes which 


will effect greater economies in volume production. 


For example, it is usually more economical to incor 
porate tubing of minimum thickness and diameter 
Hlowever. the tubing engineer, with his knowledge of 
tubing manufacture. can tell you when a greater wall 


thickness or diameter will achieve greater economies. 


And the tubing engineer's knowledge of fittings ‘will 
help you at the planning stage. Based on operating 
conditions. he can recommend the fitting that will 
work best at the least cost. Keeping up with the latest 
tubing advances also makes it possible for him to show 
you how to take advantage of savings with tubing 
for fabricated parts and mechanical applications other 


than fluid or gas carriers. 


The design of formed steel tubing connecting lines 
is another area where the tubing engineer can be of 
great help to the designer. Again, standards and rules 
may prove inadequate if you are to be absolutely 
sure of the most economical part to do the job. The 
tubing engineer can tell you how to get the greatest 
number of bends fer the least cost. how tubing will 
react when formed by various methods to give you 


the most efficient design. 


When designing any product requiring tubing, con- 
sult your GM Steel Tubing Sales Engineer in the 
planning stage. Or, for general information, write 
direct to: Tubing Sales Manager, Rochester Products 
Division of General Motors, Rochester, New York. 


GM STEEL TUBING by :4 


HOW TUBING ENGINEERS 
CAN HELP YOU PLAN 
FOR VOLUME 
PRODUCTION SAVINGS! 


Hydraulic forming fixtures like these at Rochester Products can be adapted to 
handle your requirements at minimum tooling costs. GM Steel Tubing Engineers offer 
you an unequaled choice of fast, cost-cutting forming equipment, let you plan pro- 
duction savings in the preliminary design stage. 


GM Steel Tubing gives you the design flexibility of lengths up to 2000 feet 
Eliminate costly joints and elbows, effect additional savings by cutting end waste. 


OCHESTER 
RODUCTS 
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ONE OF THE GARLOCK 2. 000 
’ 


Garlock K.iozures’ Specified on 
Bell Helicopters for1O years 


chemi als can be obtau 


that Garlock KLOZURES pre 
ul abrasive dust and 1 
representative for his recommendat 


S$. gaske is, an | 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales office 


(Jarnnocx ys 


aoe ts. Oil Seals, Mechanical 


" y Packings, Gaskets, l Seals, 


Rubber Expansion Joints, Fluorocarbon Products 











Here’s Proof! Veelos Adjustable Y-Belts 
Stop Costly Vibration in Your Drives 


VIBRATION 
DANGER 
POINTS 


STROBE LIGHT 


PIN-POINTS 
MEASURES VIBRATION 


AUSE OF 
CAUSE JEEZ DOWN TO2 , 
COSTLY | Z@Q\\ MILLIONTHS |! 
VIBRATION. tf ia OF AN INCH. 


SSH COMPARES THE 


KW 
- = 4\| DIFFERENCE 
Oe a Ve | , 
ve — KA ' 


ALS : YOUR ENDLESS 
SHEAVES aie \ |S Ay” = } => YOu CAN SEE 
ot HVA \ Oe IT- MEASURE IT- 


BELTS- AGAINST 
, VEELOS. 
\ ELIMINATE IT. 
BEARINGS Ae 
\| 


~0 


2. Veelos offers you electronic proof! Your Manhein 
Veelos salesman will prove that Veelos cuts V-belt vibra 


I. Watch out for these danger points. Machine vibra 
tion is caused by out-of-balance: in the motor, bearings 
clutch, sheaves or V-belts. Often it is in the V-belts alone. 


This deadly vibration results in excessive machine wear, 


tion up to 89 more than any belts you're now using 
This amazing vibration analysis pin-points the belt that 


a “gm: : 
costly breakdown. But there’s no need to guess or worry has the “invisible shakes and tells you exactly how 


your Manheim Veelos salesman can spot V-belt vibra- much money-costing vibration ts present You owe it to 


tion in 15 minutes yourself and your company to see this Veelos V-belt test 


EACH VEELOS LINK (IS IDENTICAL 
IN WEIGHT AND SIZE. 


EASY TO INSTALL. 


MEASURE VEELOS 
i" PER FOOT SHORT 
AND FORCE ON 
ORIVE BY ROLLING 
IT WON'T STRETCH. 


DENSE AREAS 

IN ENDLESS V-BELTS 
CAUSE VIBRATION... 

MACHINE WEAR. 


BEVELED LINKS, 
MACHINE CUT SIDES 
REOUCE VIBRATION, 
INCREASE FLEXIBILITY. 


$8. Install Veelos for smoother drives! Balanced con- 
struction of Veelos belts assures you faster, cleaner work, 
less rejects—less bearing wear. Each Veelos link and stud 
is identical in size and weight. As you know, endless belts 
have varying spots of density which cause excess vibra- 
tion. This exeess vibration increases chatter marks, 


machine wear and overall poor production output. 


4. Veelos won’t stretch any more than any other V-belt, 
when correctly installed on properly belted drives Re 
member to follow the simple instructions on every reel 

measure Veelos 1” per foot short of pitch length and roll 
on drive as tightly as possible. When installed this way, 
tension may seem excessive. However, this initial tension 


drops to normal when drive begins to run 


4 TYPES FOR ALL DRIVES 


aie MANHEIM 


LINK V-BELT Write for free Veelos Data Book 
or Veelos Vibration Demonstration 
to: Manheim Mfg. & Belting Co. 

807 Stiegel St., 


Known as Veelink 


outside U.S.A. Manheim, Pa. 


“Industrial Belt 
Specialists since 1911°° 


REGULAR 


For general 


STATIC-CONDUCTING 
(with non-ferrous studs) 
For explosive atmosphere, 
oily and hot drives 


Ol PROOF 


For oily and 


COATED 
For wet or 
service 


hot drives oily drives 


For all sizes and types of drives. Double-V available for serpentine drives. M. M. & B. Co, 1957 
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Helpful Data from 


DE LAVAL 


The efficiency of worm gearing is determined by frictional losses at the 
tooth contact, bearings and oil seals plus losses from oil churning and 
windage. A formula for efficiency at the tooth contact may be developed 
from a consideration of the forces at the contact. Figure 1 shows these 
forces acting on a developed section of the worm thread. For simplicity 
the pressure angle has been assumed to be zero. 


The coefficient of friction of the worm and gear is a function of the ma- 
terials, finish, lubrication and rubbing speed. The latter is the relative 
speed between a point on the pitch surface of the gear and one on the 
pitch surface of the worm. The coefficient of friction varies very little at 
high rubbing speeds but rises with increasing rapidity as the speed drops 
below 500 fpm. 


The efficiency formula developed in Figure 1 involves worm lead angle 
and the friction angle. Figure 2 provides a relationship between friction 
angle and rubbing speed based on tests made on accurately manufactured 
gearing consisting of hardened and ground worm and bronze gear 
operating in oil. 


vo - 262 Dw x ” 
Cos y 
The where 
formula V= Rubbing speed — feet per minute 
for rubbing Dw = Worm pitch diameter — inches 
speed is: » == Worm speed — rpm 
y= Worm lead angle 


FIGURE 1. 
Development of equation for efficiency at 
contact between worm and gear 


co i F — TANGENTIAL FORCE ACTING ON 
a GEAR 


% , F TAN (y + @) = TANGENTIAL 
a FORCE APPLIED TO WORM 

F SEC( y + 6)COS 6 = FORCE 
NORMAL TO CONTACT SURFACE 
FSEC (7 + 6) SIN @ = FRIC- 
TIONAL FORCE 

WORK REALIZED 

WORK APPLIED 

lxF 

L COT yXF TAN (7+ 4) 

_ | - TAN ¥y 

PITCH CIRCUMFERENCE OF WORM=L COT Y==7 Dw TAN (7+ 6) 


EFFICIENCY — 
A“ 

_/ LEAD ANGLE= 
! 


FIGURE 2. FRICTION ANGLE @ 
32) 7 6 P 3° z v “ae 


100 = 200 300 1000 1800 2000 2500 3000 
RUBBING SPEED FEET PER MINUTE 
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with Westinghouse rerated motor starters 


Here’s real news for cost-conscious, space-conscious electri- 
cal planners. 

Westinghouse Life-Linestarters® (sizes 0 and 1) have been 
uprated... giving you the advantages of more horsepower, 
less space, lower cost! 

For example: if you’ve been controlling a 440-volt, 5-hp 
polyphase mctor with a size | starter, you can get the 
identical control and protection with the smaller, less costly 
size O starter. 

And speaking of performance... 

Only Westinghouse starters have the De-ion® arc quencher, 
which greatly increases contact life by reducing burning and 
pitting. 

Westinghouse starters utilize high-strength, non-carbonizing 
Rosite insulating parts for maximum safety and operating life. 

Westinghouse starters have double-break, silver-to-silver 
contacts for longer life and greater dependability. 


What’s more, the entire starter line is designed to simplify 
installation and maintenance — featuring front-removable 
parts and straight-through wiring. 

For the full story, contact your. nearby Westinghouse sales 
office. Or write Westinghouse Electric Corporation, Standard 
Control Division, Beaver, Penna. J-30280 


» 


le | 3e 


Ot New | Old { New Old 1 New Old New Old : New Old New 
Rating Rating Rating Rating | Rating Rating Rating Rating | Rating Rating Rating Rating 


NEMA 
SIZE 


1 } 1l'A 2 1’ 2 2 3 A 


1% 2 3 3 3 5 7 5 


Nee EE a —_— = J 














Westinghouse uprated starters give you: More horsepower — in 





eight new starter ratings. Less cost and space — in applications where 





the rerated size O starter replaces the size 1] starter, and the size 1 
replaces the size 2. 


You CAN BE SURE...1F ITS Westinghouse 


> . ry - ——— Qc7 
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REVERE COPPER EXTRUSION shown 
attached to skirtboard before full 
assembly, which you can see below 
in exploded view. A matching bor, 
similar to the one shown is part of 
the “packaged" HANCO unit and is 
fastened to the opposite side of the 
screen. Units, in turn, are installed on 
the various types of Vibrating Screens 
made by HEWITT-ROBINS INC., 
Passaic, N, J., and are known as the 
HEWITT-ROBINS HANNON Electric 
Screen Heaters. 








CLOSE-UP showing end of the 
Revere Copper Extrusion 


Revere Copper 
Extruded Shape 


in Hanco Electric Screen Heater 


out-performs 


former copper casting 


on 4 counts 











“Customers of F. R. Hannon & Sons are now assured of 

many years of maintenance-free performance plus im- 
proved products.” 

Says T. W. HANNON, Vice-President, 

General Manager 


F. R. HANNON & SONS, Canton, Ohio 


Mr. Hannon continued, ‘For a number of years we 
had experimented with many different types of mate- 
rials which would be non-porous, free from any burrs 
or voids, capable of maintaining a straight leading 
edge and able to carry 1500 amperes at 5 volts. The 
Revere Copper Extrusion meets these requirements. 
And for the rugged use to which our machines are put 
it would be virtually impossible to maintain udabe- 
tory operating results without the use of this extruded 
electrical conductor.” 

Perhaps there is a Revere Product that can help you 
give your Customers a superior product, or —_ cut 
your production costs. You'll never know until you 
call the Revere Office nearest you and ask to have a 
T. A. (Technical Advisor) call. Why not make that 
call today? 
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Here’s the Score! 


COPPER EXTRUDED SHAPE COPPER CASTING 
1—12 foot mill lengths offer 1—60” casting required 
flexibility, elimincting both additional welded joints 


welds and scrop 2—Casting gove porosity 


| 
2—Shape offers lack of problem 


porosity 3— Bow in casting presented 
difficulty when fastening 
3—Shope straightness is su- screen firmly to contact 
perior to casting, giving bet- 4—initial cost was lower, 
ter electrical contact but additional welds and 
scrap resulted in higher final 
4—Higher cost per foot, but cost, and an inferior finished 
cheaper over-all installation product 








REVERE COPPER AND BRASS 
INCORPORATED 
Founded by Pau! Revere in 1801 

230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y 
Chicago, Clinton and Joliet, Ll; Detroit, Mich 
Los Angeles and Riverside, Calif; New Bedford 
Mass.; Newport, Ark.; Rome, N. Y 


Sales Offices in Principal Cities, 
Distributors Everywhere 








Vibration won’t loosen FLEXLOC self-locking nuts 


replacement, frequent adjustments, even rough screw 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 

designers specify rugged, reliable, precision-built 
FLEXLOc self-locking nuts. 


HERE’S WHY: 

Fiextoc locknuts are strong: tensile strengths far 
exceed accepted standards. They are uniform: care- 
fully manufactured to assure accurate, lasting locking 
action. And they are reusable: repeated removal and 


We also manufacture precision titanium fasteners. Write for free booklet 


threads will not affect their locking life. 


Standard FLex.oc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PresseD STEEL Co., Jenkintown 28, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLOE tocknur DIVISION 


JENKINTOWN PENNSYLVANIA 
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STAINLESS 
STEEL 
MAKES THE 
DIFFERENCE 


...1ts effect on 


modern castings 


, modern casting techniques, 
you can get all the useful qualities of 
stainless steel in everything from 
small intricate parts to large precise 
shapes. 

For example, stainless steel is giv- 
ing giant ship propellers new tough- 
ness and resistance to corrosion and 
erosion. This means that peak speeds 
and efficiency can be sustained much 
longer. The “work hardening” prop- 
erty of stainless steel minimizes wear 
and cuts operating risks, too. 

This combination of stainless steel 
and casting techniques gives design 
engineers a powerful tool to improve 
the effectiveness and “sales appeal” of 
their designs. For more information, 
write: ELECTRO METALLURGICAL 
COMPANY, Division of Union Carbide 
Corporation, 30 East 42nd Street, 
New York 17, N. Y. 

Ingeniously constructed of four blades and hub, 


METALS DO MORE ALL THE TIME cast separately and bolted together, this stainless 
...THANKS TO ALLOYS 


Electromet 


FERRO-ALLOYS AND METALS 


steel propeller defies corrosion and erosion 


maintains“original design” efficiency 


Si ite). 
CARBIDE 


The terms “Electromet” a Union Carbide” are registered trade-marks of Union Carbide Corporation 








Now! When You 
The Greatest Tracing 


Prove it to Yourself! 


Use the special trial offer above to make your 
tests of all-new Bruning “Vis Vel” Tracing Paper 


Greater Translucency! 


Compare it with any paper you are now using. Extensive 
tests have shown “Visi-Vel’”’ to be at least 5% more 
transparent than competitive papers. And it retains its 
transparency —it will not leach, age, or discolor. 








Cleaner, Safer Erasures! 


Erase and re-erase to your heart’s content and see how 
“Visi-Vel’s” durable surface gives you clean erasures 
without damage. Find how beautifully “Visi-Vel” takes 
pencil hardnesses up to 9H without ever tearing or 
puncturing. 





Faster Reproduction! 


Discover for yourself how “‘Visi-Vel”’ helps you make 
sharper, cleaner prints in record time. And you can 
count on getting the same reproduction results from 
the same drawings months from now. Tests show that 
“Visi-Vel” boosts print production as much as 25% 
over other leading transparentized papers. 
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Need it Mos 
Paper Ever! 


New Bruning 


“VISI-VEL” 


~ 
Resin- te ‘ 
: 


Transparentized 7 


pea y Vedi, ic 
PAPER! 


Highest Reproduction 
Speed 


Greatest Over-all 


. 
Never before has a tracing 
paper offered you so much to 
speed both drawing and re- 


production, to raise the qual- 





ity of your drawings and 
prints! Never has a drawing 
medium been needed so much to help meet the grow- 
° - ° ’ 
ing demands of a tremendous production boom! 


the highest reproduction speed 
ind the best all-around work 
the market today! Yet, it 


no more than ot! resin-transparentized papers 


Best for Drawing! ‘‘Visi-Vel” helps you make cleaner 
neater drawings and tracings—easier and faster! Because of 
its exceptional strength and workability, it withstands heavy 
handling . . . takes erasures beautifully without damage 

resists ghosting accepts pencil hardnesses up to 9H 
without tearing or puncturing. A perfect balance of opacity 


and transparent y makes it ideal for either drawing or tracing 


(BRUNING ) 


{merica’s Leading Supplier of 








Engineering and Drafting Equipment 
Offices in 37 Cities of the U. S. and Canada 
CHARLES BRUNING COMPANY, INC., CHICAGO 
in Canada: Charles Bruning Co. (Canada) Lid, 105 Church St, Toronto 1, Ont. 
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Strength 


Best Ail-around 
Workability 


Best for Reproduction! By test, “Visi-Vel’’ boosts pris 
production as much as 25% over cine: transparentized papers 
Its superior inert resin transparentizer provide unsurpa sed 


reproduction translucency that’s uniform and permanent 


Best for Filing! Your drawings on “Visi-Vel”’ can be filed 
indefinitely without deterioration of the drawing, the work 
ability of the paper, or its reproduction quality. Containing 
no oily substances, the transparentizer will not transfer to 


other sheets in your file 


You can obtain “Visi-Vel” in three different weights (thin 
medium, and heavy), and in rolls or sheets. But right now 
why not start with the generous trial offer of the 5-yard roll 


for only $1.00 or send for a free 84" x 11” sheet Prove to 


yourself the dramatic advantages of all-new ‘‘Visi-Vel!” 


‘------------- 


Charles Bruning Company, Inc., Dept. 84-0 

4700 Montrose Avenue, Chicago 41, Illinois 

) Enclosed find $1.00. Please send me 5-yard, 36-inch roll of 
all-new “‘Visi-Vel” tracing paper at no further cost to me 

[—} Please send me free 8% x 11-inch trial sheet of No. 340M 


“Visi-Vel”’. 


| 
| 
{ 
! 
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WAGNER ELECTRIC MOTORS...THE CHOICE OF LEADERS IN INDUSTRY 


WAGNER MOTORS mean less down- 
time for production machinery 


This Wagner Type EP Motor is mounted on the base of the Reedmatic Production Lathe. 


Wagner totally-enclosed fan-cooled motors will give 
your machine tools the drives they need to give con- 
tinuous service. 


totally-enclosed motors require no maintenance 
other than periodic lubrication. These motors are 
designed to run cooler and longer between main- 


tenance periods, but when greasing is necessary, 
readily accessible lubrication openings permit ad- 
dition of grease or a complete relubrication. 


THEY ASSURE LESS DOWN TIME. Wagner totally- 
enclosed fan-cooled motors are fully protected 
against damage from steel filings, chips, dust, dirt, 
fumes and moisture. This built-in protection assures 
freedom from excessive down time caused by 
motor failure. 


A Wagner field engineer will be glad to help you 
design non-stop performance into your production 
machinery by recommending the motors that best 
fit your specific needs. Just call the nearest of our 
32 branch offices. 


This Reed-Prentice tracer 
controlled automatic pro- 
duction lathe, which 
turns adtomobile axles in 
30 seconds, is equipped 
with Wagner Type EP 
totally-enclosed fan- 
cooled Motors. These 
motors ore fully described 
in Bulletin MU-203. Write 
for your file copy today. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6406 Plymouth Ave., St. Louis 14, Mo., U.S.A. 








US PowerGarip ‘TIMING’ BELTS 


“Here’s how to make a vacuum 


cleaner disappear or appear... 
all by itself,” says “GRIP” POWERS 


arn == 
Fans ee ee 


In this schematic of the hose retraction and extension 
mechanism of the EasyWay Vacuum Cleaner,® the 12- 
gréove drive pulley (A) is powered by a \%4 h.p., 
1750 r.p.m. electric motor. The power is transmitted - 
through a single U.S. PowerGrip “Timing” Belt (T-B) 
~to four pulleys. Two of these (B & C) are 26-groove 
“Timing” Belt pulleys which are positively engaged by 
the teeth of the belt. The other two (D & E) are flat 
pulleys, which are driven by the friction surface on the 
back of the belt. A small flat belt pulley idler (F) pro- 
vides adjustment and more wrap around the four driven 
pulleys. These four pulleys, in turn, drive four specially 
molded U.S. Rubber rollers located on the other side of 
the plate. The rollers, by rotating, drive the hose (also 
made by U.S. Rubber) either in or out, as required 


*Manufactured by Simplon Corp., Dearborn, Mich 


“Grip” Powers is holding the “business end” exact response to constant changes 
of one of the most modern home appliances in tension. This is just one of count- 
—a vacuum cleaner, built into the wall, with less examples of this unique belt's 
hose that extends or retracts completely ability tosimplify and improve a power 
automatically. transmission unit 

This cleaner can literally “put itself away,” These belts, plus expert engineerin 
thanks to the U.S. PowerGrip “Timing” service, are obtainable at any of the 
Belt drive on the hose retraction mechanism “U.S.” District Sales Offices, at 
(pictured above.) Because of PowerGrip’s power transmission distributors 
near-100@ efficiency, the manufacturer was us at Rockefeller Center, New 
able to combine simplicity of design with Canada, Dominion Rubber Co 


Mechanical Goods Division 


United States Rubber 


See things you never saw before U.S. Rubber’s new Exhit , Re er C 
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Two extension coil springs hold 
assembly against shaft. 


Axial compression springs exert 
constant positive pressure to- 


Key and pin assemblies lock car- 
bon segments against rotation. 


ward the sealing face. 


KOPPERS 
CIRCUMFERENTIAL 
SEAL 


PROVIDES UP TO 2000 hrs. 
OF PERFORMANCE 


CAN USE LESS THAN 5 h.p. 


Flexible sealing segments per- 
mit seal to achieve same circu- 
larity as shaft. 


Koppers Circumferential Seal is a segmented car- 
bon seal ring with straight-cut joints. Its design 
can be modified to use step type joints or step seal 
joints. Primarily a gas seal, the Koppers Circum- 
ferential Seal will seal liquids if the geometry of 
the shaft mating faces is changed. 

Koppers Circumferential Seals are one of a large 
variety of seals designed and manufactured by 
Koppers for every industrial use. Because of this 


te 
KOPPERS 
WwW 


Engineered Products 


Seld with Service 


Straight-cut joints are covered 
and sealed by segmental cover 
ring and segmental back ring. 


A number of finite joint gaps allow 
for ring wear. 


complete line, Koppers can recommend, without 
bias, the seal best suited to your specific applica- 
tion. And Koppers continuous development and 
testing of new designs and new materials assure 
you of the most advanced, most efficient seals for 
your purpose. If you have a sealing problem, write 
to the Koprpers Company, INC., Metal Products 
Division, Piston Ring and Seal Department, 7308 
Scott St., Baltimore 3, Maryland. 


MECHANICAL 
SHAFT SEALS 
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HAYNES investment casting solves the tough design problems 


e 


Special inspection equipment guarantees accuracy. Ex- 
aminations by Gamma Ray (above) is one of a numbe1 
of inspection methods used at Haynes Stellite Com- 
pany’s plant to insure top quality control. 
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TURBINE WHEELS 
mass-produced for operation 
up to 1700 Deg. F 


, ree wheels with intricate blading—some as thi 
0.020 in.—and ranging in diameter from 2 to 21 
now mass-produced economically by HAYNES’ 
ment-casting method. The blades and wheel are produ 
as one integral part to close as-cast tolerances 

HAYNES’ investment-casting method offers the de 
engineer a selection of alloys developed for economi 
operation over a wide temperature range—from roo! 
temperature to 1700 deg. F. The cast wheels have hig 
strength and are capable of operating at speeds in exc 
of 42,000 revolutions per minute. 

The freedom to select alloys for per- 
formance and to design for top effi- 
ciency is one of the big advantages of 
HAYNES’ investment-casting process. 
For full details, write for the booklet 
“HAYNES’ Investment-Casting.” Ad- 
dress Haynes Stellite Company, Divi- 
sion of Union Carbide Corporation, 
General Offices and Works, Kokomo, 
Indiana. 


AaLLOoOvys 
HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 


UNION: 
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For High Temperatures. This recuper 
ator is used on industrial furnaces. It 
uses waste flue gas to heat the incom 
ing furnace air and thereby increase 
the efficiency of the furnace. Formerly 
these recuperators were made with 
eramic tubes, but heat transfer was 
low and leakage was high. The 
Hazen Engineering Company in Pitts 
burgh makes recuperators almost 
ompletely from Stainless Steel. Com 
pared to ceramic designs, the Stain 
less design saves about 40% in fuel, 
increases furnace output about 10% 
15%. The Stainless Steel performs 
well, even at this 1800-2300° Ff 


temperature range 


For Corrosion Resistance. The Her 
cules Powder Company needed an 
ammonium nitrate storage tank for 
their plant near Richmond, California 
They took an old, World War | concrete 
reservoir and lined it with Type 304 
USS Stainless Steel. The 14-gage 
sheets are laced with 18,000 feet of 
vacuum-tested welds. Tank holds two 
million gallons of solution, and is 200 
feet in diameter at the top. U. S$ 
Steel's Consolidated Western Division 
handled the complete installation 


NOTHING can equal 
Stainless Steel 


in its unique combination of properties 


No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resistance 
strength, hardness, beauty, cleanability and easy fabricatior 
For a reliable source of supply, United States Steel offers 
you the widest range of types, finishes and sizes. Just call 
your steel warehouse. 


For Cleanliness. When you work near nuclear radiation areas 
you wear a small badge containing X-ray film that records 
how much radiation you have received. The film, ‘“‘photo 
dosimetric film,"’ is developed in a Sensitometric Processing 
Unit made by Bar-Ray Products, Inc., in Brooklyn. The unit, 
including the trays shown here, is made completely from 18 
gage Type 316 Stainless Steel because it resists corrosion 
is easy to clean, has a hard, dense surface that doesn't 
harbor dirt. 


USS STAINLESS STEEL 


SHEETS STRIP PLATES BARS + BILLETS + PIPE TUBES WIRE + SPECIAL SECTIONS 
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EATON 


-Byna-torQ 


MAGNETIC-FRICTION CLUTCHES and BRAKES 


FAST OPERATION * SELF ADJUSTING + EFFICIENT 
SMOOTH, EASILY CONTROLLED ENGAGEMENT 
WIDE RANGE OF SIZES AND CAPACITIES 





> 


Ask us for Illustrated Descriptive Literature 


DYNAMATIC DIVISION 








3307 FOURTEENTH AVENUE + KENOSHA, WISCONSIN 


20,000 H.P 


OR 








Eddy-Current Equipment Can Solve Your 
Adjustable Speed Drive Problem 


Need a big 20,000 horsepower drive? Or a compact, low- 


cost 1/, horsepower drive? For either requirement—or for 
any of the thousand-and-one applications between these 
extremes—Dynamatic Eddy-Current Drives, Couplings, and 
Brakes provide the ideal solution to difficult speed or torque 
control problems. Their efficiency and economy are being 
proven every day in every major industry—in both plant 
equipment and end product applications. Dynamatic equip- 
ment offers such important advantages as instantaneous re- 
sponse, infinitely adjustable speed control, wide speed range, 


Write today for illustrated bulletins describ- quiet operation, low power loss, low maintenance costs, and 
ing Dynamatic Eddy-Current Couplings and 
Drives—the modern method of speed control. 


DYNAMATIC DIVISION 
EATON MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ° KENOSHA, WISCONSIN 


adjustable speed from an AC power source. 
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AT LAST! A SMALL WHITE- 


Brings “‘Inside"’ Reproduction with- 
in the Means of the Smallest En- 
gineering Firm or Department! 
Now, with your low-cost, versatile 
Model 300, you can make high quality 
prints when you want them—rapidly, 
privately, and in any quantity. You 
can exercise complete control over 
valuable originals at all times 


Provides Large Companies an 
Economical Way to Supplement 
Main Reproduction Centers! 

With its compact size, big printing 
width, and low cost, the Model 300 
is an ideal helper for your big repro- 
duction machine. Strategically located 
throughout your company, Model 
300s can bring new speed, conven- 
ience, and efficiency to your reproduc- 
tion operations 





(BRUNING ) 





Best Process! Best Machines! 


Best Selection of Materials! 


Product 


Copylex 


PRINTER THAT MAKES 


EG prints: 


FULL 30-INCH 
PRINTING WIDTH 








BRUNING 


NEW ! Qptex Mode! 300/ 


Here it is! The compact, low-cost reproduction machine that 
offers all the versatility and big printing width of a large, ex- 
pensive whiteprinter! 

Just think—you can make sharp, black-on-white prints in 
seconds of a drawing or tracing up to 30 inches wide by any 
length. And anyone can operate the Model 300 after only brief 
instruction. One fingertip control turns the machine on or off, 
and regulates its speed. Exposure and development are auto- 
matically synchronized. 

The new Copyflex Model 300 is ideal for drafting rooms and 
offices because it can operate anywhere without annoyance to 
personnel in the vicinity. It is clean, quiet; and odorless. No 
exhaust venting, plumbing, or accessory equipment required. It 
needs only a connection with a 115-volt AC outlet for operation. 

If you’re pressed by the boom in production for more and 
more engineering prints, the all-new Copyflex Model 300 is your 
answer! Its low initial cost combined with outstanding economy 
and convenience of operation and maintenance make it your 
soundest, low-cost investment of the year. Mail coupon today! 
You'll be glad you did! 


CHARLES BRUNING CO., Dept. 83-0 
4700 Montrose Ave., Chicago 41, Ill. 


Please send me information on the 


Model 300 


all-new Copy 


Name 


Company 


7 Cities of the U.S. and Canada 


CHARLES BRUNING COMPANY, INC., CHICAGO 
In Canada: Charles Bruning Co. (Canede) Lid, 105 Church St, Terente 1, Ont. 
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Address 


County 





Hou Would YOU Produce This Part 
With No Machining...No Scrap Metal? 








PARKER 
SALES ENGINEERS 


CHICAGO 49, Ill 
Ollie J. Berger Company ® 2059 East 72 Street 


CINCINNATI 14, Ohio 
William H. Broxterman @ 2430 Central Parkway 


DETROIT 35, Mich 
Hodgson-Geisler Co. © 18917 James Couzens 


GIRARD, Penna 

Daniel F. Marsh © 35 Chestnut Street 
KIRKWOOD 22, Mo. 

Edward F. Higgins, Jr. © 102 West Adams Street 
WILTON, Conn 

Girard L. Palmer @ Belden Hill Road 
SYRACUSE, N.Y 

J. C. Palmer © 712 State Tower Bidg 
BELLEFONTE, Penna. 

Warren G. Olson © 420 East Linn Street 


LONG BEACH 11, Californie 
R. W. Fletcher © 2803 Loomis Avenue 


Can't be done? Parker did it 
lateral holes, chamfers, flanged end and all .. . by fast, low- 
cost powdered metal pressing and sintering. No subsequent 
no scrap-metal loss. Just think of the savings 


. sharp internal corners, 


machining . . . 
compared with conventional machining methods. 

In addition to these inherent cost savings, Parker-engineered 
Powdered Metal Parts offer a wide choice of tensiles, ductility, 
density, impact resistance and other physicals. Tooling-up is 
done quickly and at relatively low cost. 

It will pay you to check on the economies and design possi- 
bilities of Parker-engineered Powdered Metal Parts. Just call the 
nearest sales engineer listed here or write the factory direct. 


Parker White Metal Company © 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 


ALUMINUM and ZINC 


PARKER 


die castings 


& ID 


POWDERED METAL PARTS 
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AS SIMPLE 
AS THIS: 


* 


Aye 


re 
ape 





Drill (or punch) 3 bolt holes in 
shaft supporting member. 





Place Adapter unit in position, 
insert bolts and tighten nuts. 


Install shaft, twist locking collar, 
tighten set screws. 


And there you have it— 


—all the advantages of ball bearing 
efficiency adapted to your current or 
projected equipment designs with 
minimum, or no engineering altera- 
tions. 
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THIS RESIN MAKES PLASTISOL .MOLDING TOYS CHILD'S PLAY 





Exon 654...specifically for 


a 7 /i% 


trouble-free ) plastisols 


. 





... typical of the Pin-Pointed Properties in Exon Vinyl resins 


Firestone 





Slush molders, such as toy manufacturers, 
find plastisols formulated from Firestone 
Exon 654 unsurpassed for processing ease. 

These plastisols offer excellent viscos- 
ity, stability and flow properties. They 
fuse quickly. And plastisols made from 
Exon 654 always coat the mold smoothly 
and evenly. 

Exon 654 needs no grinding. It is a stir 
in type plastisol resin expressly created to 
impart excellent heat and light stability, 
paste viscosity stability, physical tough- 
ness and chemical stability to your final 
products. No wonder toy manufacturers, 


as other companies who use plastisol 
molding, specify Exon 654. 

Another example of how Exon’s Pin- 
Pointed Properties match your particular 
needs. 

Exon 654 is just one of the many fine 
resins in industry’s most complete line of 
versatile vinyls. It is another reason why 
industry looks to Firestone Exon for engi- 
neered answers to its needs. 

Consider your own production or prod- 
uct problems. Then, for resin properties 
pin-pointed to the best answer for you, 
check with Firestone. 


For complete information and technical service, call or write: 


CHEMICAL SALES DIVISION: FIRESTONE PLASTICS COMPANY 


EPT. 76K, POTTSTOWN. PA. « A Divis 








SION OF THE FIRESTONE TIRE & RUBBER CO 
IN CANADA CONTACT CHEMICAL GALES DIVISION FIRESTONE 








TIRE AND RUBBER COMPANY OF CANADA LTO... HAMILTON. ONT 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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Spring steel within this range... 
FOR THE MOST EXACTING NEEDS KNOWN TODAY! 


e That this is the age of specialization is certainly 
true in the use of steels. And in this regard Athenia 
Steel customers benefit especially by two not-too- 
common factors. First, by extreme control of quality 
and uniformity, unsurpassed, seldom equalled any- 
where! Secondly, by painstaking technical service to 
determine or develop precisely the right steel for any 
special need. 


Here at Athenia we concentrate on cold rolled high 


carbon flat steels, custom made of .45 carbon and 
higher, in widths from .015 
from .001 


pers. We also produce special narrow width stain- 


to 16”’ and thicknesses 


‘to .065’’. Full range of finishes and tem- 
less, and the new super-tough, corrosion resistant 
spring material, Nilcor*. 

For a new and profitable experience in service and 
in steel controlled precisely to your needs. 
try us! +Trade Mark Nations 


NATIONAL-STANDARD COMPANY + WILES, MICHIGAN 


Tire Wire, Stainless, Fabricated Braids and Tape 


NATIONAL =) STANDARD 


DIVISIONS: NATIONAL -STANDARD, Nites, Mich.; fre wire sfainiess. music sp J plated wire WORCESTER WIRE WORKS, Worcester, Mase., %— #70 Ow care 


specialty wires 


WAGNER LITHO MACHINERY, Secavous, N. J.; mele! Cocorating equipment + ATHENIA STEEL, Clifton, N. J.; Mel high carbon spring ofeets REVNOLOS WIRE, Dixon, HI; oousire/! wire com 














MORE EFFICIENT DESIGN, 


IMPORTANT SAVINGS, 


SIMPLIFIED ASSEMBLY, BETTER APPEARANCE 


These are some of the many benefits reported by Design Engineers 
who have adopted TRU-LAY PUSH-PULLS for remote control operations 
on literally hundreds of products 


Here are typical comments 
recently received from equipment 
manufacturers whose machines or 
implements are equipped with these 
accurate and dependable remote 
controls: 


Saves Time, Labor and Material 
“The use of your flexible Push-Pulls 
saves us a great deal of time, labor 
and material. The old linkages fre- 
quently required much planning in 
both engineering and shop which is 
not required now. On some of our 
equipment we use Push-Pulls from 
10 to 30 feet in length. They operate 
clutch controls on the Main Power 
Unit, Feed Conveyors and Delivery 
Conveyors.”’ 

Greater Flexibility of Design 

“The principal advantage of Tru-Lay 
Push-Pulls in our application is that 
they permit flexibility in locating the 
control valve in relation to the oper- 
ator’s position.”’ 

Cost Less to Install 

*“*Tru-Lay Push-Pulls are easier and 
less expensive to install than linkages 
for remote control of power take-off, 


TRU-LAY PUSH-PULLS are “Solid as a rod but Flexible as a wire 
rope.”’ This flexibility makes it possible to snake around obstructions 
. . permits the ideal arrangement of all elements of remote controls. 
Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below— 
Simplicity vs Complexity 


Compare the TRU-LAY 
PUSH-PULL cable in illus- 
tration with the mechan- 
ical linkage. PUSH-PULLS 
are simple, have but one 
moving part, are noiseless 
and give lifetime service 
accuracy. Linkages are 
complex, made of many 
parts; they wear at many 
points. Their use brings 
increased backlash, lost 
accuracy and vibration 
rattles. 








me 


TRU-LAY 
PUSH-PULL 





















brake and clutch. Better appear- 
ance, too.”’ 


Simple and Neat 
“For several models of farm tractors, 
we selected your controls for their 
simplicity and neatness of applica- 
tion as governor controls.”’ 
Solution to Tough Problem 
“‘Can be installed where straight 
rods are impossible... for Remote 
Control of transmissions, brakes and 
clutches.”’ 

Eliminates Maintenance 
“Simple operation and elimination of 
maintenance problem are the major 
advantagesin using your Push-Pulls.”’ 
Reduces Number of Parts 
“Your Push-Pulls have eliminated 
links, radius rods and other lost- 
motion devices for remote control ot 
hydraulic valves.’ 

Provide ACCURATE Control 
“Tru-Lay Push-Pull control cables 
provide minimum back-lash, even in 
installations up to 30 feet in length, 
because the cable is designed to close 
tolerances with minimum drag and 
lost motion.”’ 





COMPLEX MECHANICAL 
LINKAGE 


a 

















Power Shovels, Winches, 


Machines and others... 


Clutches, Transmissions, 


y) 


TRU-LAY PUSH-PULLS are operating unfailingly for 
the remote control of Hydraulic and Air Valves, Brakes, 
Throttles, Chokes, Governors, e 
Power Take-Offs, Spray Nozzles, Vent Directional Fins 
and on many other applications. 


¢ re) Our DATA FILE will answer all further questions 


Construction Equipment and Farm Implements provide good examples of the 
wide-spread use of these accurate, simple and dependable Push-Pulls. On 
Graders, 
Plows, Engine-driven Pumps, Crushers, Tractors, Combines, Corn Pickers, 
Corn Row Sprayers, Corn Detasslers, Orchard Sprayers, 

Power-driven Tree Trimmers, Tobacco Picking 


Road Oilers, Dump Trucks, Snow 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


: 601-E Stephenson Bidg., Detroit 2 
Trane s 2216-E South Garfield Ave., Los Angeles 22 * 929-E Connecticut Ave., Bridgeport 2, Conn 








There is No Worry about 
Failures or Maintenance Costs 
with TRU-LAY Push-Puil 
Remote Controls 


Long Life is a matter of record. We have 
never heard of a Tru-Lay Flexible 
Push-Pull Control wearing out in nor- 
mal service. Failures, that sometimes 
harass users of more complex controls, 
are eliminated by the use of these sim- 
ple, positive-action controls. 


Dependable Operation of these controls 
is a certainty, even under the most ad- 
verse conditions ... HOT as jet engines 
(note: Tru-Lay Push-Pulls are actually 
performing on hot jet applications) ... 
COLD to 70° F below zero... SOAKIN’ 
WET ...ABRASIVE...or just plain 
TOUGH. 


Freedom from Trouble is assured be- 
cause of such features as... full pro- 
tection of the inner, working member 
by the tough flexible conduit . . . lubri- 
cation of the inner, working member 
for life during assembly ...seals that 
keep moisture, dust and other foreign 
matter out of the unit .. . cold swaging 
of fittings that makes them integral 
parts of the control unit. 


Accuracy is inherent in the basic design 
of Tru-Lay Push-Pulls. They are pre- 
cision products, not gadgets. 


Capacity ranges from light jobs up to 
jobs of 1,000 lbs. input. These Push- 
Pulls will handle jobs 150 feet or more 
from the control point. 


“Solid as a rod, Flexible as a wire rope” 
aptly describes Tru-Lay Push-Pull Con- 
trols. This flexibility provides positive, 
remote action whether anchorages are 
fixed or movable. . . it damps out noise 
and vibration ...it greatly simplifies 
installation of controls by reducing the 
number of working parts and by making 
it possible to snake around obstructions. 


Adaptability to all sorts of mechanical 
situations explains, in large measure, 
the wide-spread application of Tru-Lay 
Push-Pulls. Standard anchorages, fit- 
tings and heads have been designed that 
meet requirements on approximately 
80% of the installations. Simple modi- 
fications of these standards, or minor 
changes in your own design, cover al- 
most every special situation. Our engi- 
neers have the know-how on such mat- 
ters, and will work with you. 


For Further Information—The vara rie 
pictured at the left contains six booklets 
and bulletins that will answer any fur- 
ther questions you may have about this 
versatile and dependable tool. It is quite 
likely that this material will point the 
way to a simplified solution of your re- 
mote control design problems. Write for 
a copy. 
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keep Ses costs down 
... profit margins up! 


ALLEN Engineers will show you how 
you can save time and money by using 
standard* ALLEN Hex-Socket Cap and 
Set Screws instead of specials. 


Let’s get this straight right away...if your product design MUST have 
special cap or set screws, then ALLEN’s the place to come for them. 


But our engineers have found, from a good many years of experience, that 
designs frequently call for special hex-socket cap and set screws that are 
only slightly “off-standard.” These specials take longer to get, cost more. 


Allen engineers can probably save you both time and money by working with 
you on ways to use standard Allen Hex-Socket Cap and Set Screws, where 
specials may seem to be necessary. Just send blue prints, or good descriptions, 
of your product designs to our Engineering Department, or talk with your 
Allen Field Representative. 


*ALLEN Manufactures 1457 standard items 


Stocked and sold by leading industrial distributors everywhere 
Al j EW MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 
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variable speed with 


new versatility and performance 


A triumph of new Motodrive 
design... inside and out 


New REEVEs Vari-Speed Motodrives, sizes 200 
and 300, are complete variable speed power 
packages, built with compactness and precision, 
to give improved performance on installations 
1 through 5 hp. 

The new sizes are designed in two styles— 
“C” flow and “Z” flow. In each style, there 
are several different models and reducers with 
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ye 


wider \ 
speed ranges / 


increased capacity in single, double or triple 
stages. 

The flexible design permits hundreds of 
combinations . . . space-saving, space-fitting 
standard assemblies to meet most installation 
requirements. 

The handwheel control location can be 
rotated to optional positions for greater oper- 
ating convenience; extra precision of control is 
available with the addition of one or more 
REEVES accessories or modifications. 

Refinements to the time-tested REEVES 
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1 THROUGH 5 HORSEPOWER 








New 
space 
economy 


operating principle now assure even longer 


trouble-free service. 


New disc assemblies permit wider output 
speed ranges . . . discs are pre-aligned ... 
pre-loaded spring maintains correct belt 
tension for longer belt wear . . . exclusive 
*‘close-grooving” lubrication assures free 
sliding discs . . . new Metermatic system 
automatically lubricates the motor and 


variable shaft bearings. 
Sizes 200 and 300 are versatile, hard-working 
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REEVES 


Sizes 200-300 Vari-Speed MOTODRIVES 


New 
increased 
reducer 
capacity 






new models in the full line of REEvEs Moto- 
drives which provide instant and accurate vari- 
able speed control on 4 through 40 hp. ap- 
plications. 

Complete details, dimensions, illustrations 
and prices on assemblies, modifications and 
accessories are in Catalog K3la-M571. Write 
for your free copy today. 


REEVES PULLEY COMPANY 
Division of RELIANCE -tidiwtein' te 
Columbus, Indiana 
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TORRINGTON 


TAPERED 





ROLLER BEARINGS 


Accurately caged...to cut your costs! 


The one-piece, cast-bronze cage you see above is one of the 
reasons why TORRINGTON Roller Bearings give long, low-cost 
service. Note the indrvidual roller retainment, for example. 
This helps keep the rollers thoroughly lubricated at all times. 
Race surface inspection is simplified. The machined pads in each 
roller pocket make sure the rollers are guided accurately at the 
pitch line. All this to minimize wear . . . lengthen bearing life. 

Yes, TORRINGTON Roller Bearings cut your costs. They’re 
made of the finest bearing quality steel available, heat treated 
by the most modern methods. No wonder they’re so rugged... 
so dependable. Specify TORRINGTON Tapered or Cylindrical 
Roller Bearings for heavy loads and low maintenance. 
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THE TORRINGTON COMPANY 
South Bend 21, Ind. - Torrington, Conn, 
District offices and distributors in principal cities of 

United States and Canada 


TORRINGTON 
BEARINGS 


Spherical Roller + Tapered Roller «+ Cylindrical Roller 
Needie + Ball + Needle Roliers 


" -— 


Product Engineering August, LY> 











These Tobe Deutschmann Corporation capacitors are protected by a stainless steel 








case. Carbon steel cases could not withstand for long this type all-weather service. 


Sealed in stainless, these capacitors 
laugh at city smog or rugged weather 


Operating outdoors in all kinds of climate, these 
capacitors are attacked by salt spray, fog, indus- 
trial fumes and smoke particles. Their galvanized 
steel casings required cleaning and painting every 
two or three years. But, hermetically sealed in all- 
stainless steel cases, these capacitors now require 
no maintenance whatsoever. 

Reason? Stainless stands up where ordinary steels 





fail. It fights corrosion, heat, wear and abrasion. 
What’s more Crucible stainless steel can be readily 
fabricated by normal shop methods. Why not let 
your nearby Crucible representative sl! 

how stainless can help improve your products 
Crucible Steel Company of America The O er 


Building, Mellon Square, Pittsl yh 22, P 


[CR UJ ~ { ER LE} first name in special purpose steels 





Crucible Steel 


Company of America 


Canadian Distributor—Railway & Power Engineering Corp., Ltd. 
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FASTENING SPECIALTIES BY NVetione/ 


Get more dependable holding 


power for better product assembly with these 


National SPECIALTY FASTENERS! 
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Lok-Thred® Bolts, Studs, Screws—Seal 
and lock against involuntary loosening... 
Lok-Thred re-forms the metal of the receiving 
thread under high compressive stresses into 
intimate contact with itself, eliminating all 
voids. Yet, it’s fully re-usable. Requires no 
selective fits. Can be used with ordinary tools. 
Available in all sizes of bolts, studs, screws... 
No. 6 or larger. 


Spin-Lock® Fasteners—Give you strength 
at low cost, with self-locking, ratchet-tooth 
action . . . Spin-Lock machine and tapping 
screws have angled teeth to permit fast, easy 
tightening. They require about 20% greater 
torque to loosen. Available in pan, truss, flat 
and hex heads; slotted or Phillips recessed 
heads; No. 4 to 3” diameters, lengths from 
twice diameter and up. 


Thread Cutting Screws—For joining metals 
or plastics without tapping ... Use wherever 
it is desirable to remove rather than displace 
thread material. Four types: 1, 23, 25, and F 
cover most applications. Phillips or slotted 
heads, all styles, all sizes. Also type A and B 
tapping screws for fastening light sheet steel or 
light gauges of other metals. 
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Lock Nuts—Three types, to meet every 
requirement... 1. Huglock, for locking with- 
out seating and under adverse conditions. 
2. Marsden, free-running until seated .. . for 
minimum-cost locking. 3. Drake, a two-piece 
design for use under severe stresses, shock, 
vibration. All types are all-metal, fully re-usable 
without loss of positive locking action. 
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Welding Fasteners and Weldnuts—Provide 
trouble-free assembly of fabricated metal 
parts... Use National welding fasteners when 
primary fasteners must be cleanly welded into 
exact position. National’s complete line of 
projection welding screws and nuts is available 
in stock sizes, for optimum welds in materials 
.030 to 14” thick. We will develop special 
designs for you. 


Flex-Head® Locking Screws—Self-locking, 
highly resistant to fatigue, shock, impact... 
Tight locking results from flexing of the head 
and axial spring tension produced when fully 
torqued against a rigid seat. Flex-Head screws 
are identical in dimension, and interchangeable 
with standard machine screws. Made of 1022 
steel and heat-treated for top strength. 


Tuff-Tite® Cushioned Fasteners—Seal 
openings, eliminate vibration noises, ab- 
sorb shock... Pre-assembled neoprene wash- 
ers also prevent finish marring! Available as 
tapping screws, thread cutting screws, machine 
screws, roofing bolts, stove bolts, or wood 
screws; with Phillips or slotted heads; pan, 
round, truss or hex head styles. 


Place® Bolts—Self-locking... resist impact, 
shock and fatigue failure by controlled 
spring action of reinforced, diaphragm 
head... Place bolts resist involuntary loosening 
when rigidly seated. Typical uses: connecting 
rod bolts, main bearing cap screws, flywheel 
bolts. Available in high carbon or alloy steel, 
in a wide range of sizes. 


> 
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Save yourself time and trouble in searching for the right fastener. Make National your one source for 
standards, specialties and special designs. Our standard line includes all types and sizes . . . nuts, cap 
and set screws, machine bolts, carriage, step and elevator bolts, plow bolts; Phillips recessed head, or 
slotted, Sems, machine screws, wood screws; stove bolts, pipe plugs, cotter pins and rivets. 

National can supply any nonstandard fastener, or design and produce specials for you. Write for 
National’s Special Products booklet, or for information on the fastening specialty that interests you. 


THE NATIONAL SCREW & MFG. CO. © CLEVELAND 4, OHIO 


Pacific Coast: National Screw & Mfg. Co. of Cal. © 3423 South Garfield Ave., Los Angeles 22, Cal. 


Fasteners f, a Hodell Chains 
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Chester Hoists 
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1. Hardboard 2. Aluminum honeycomb 3. Fibrous gloss 4. Foamed plastic 5. Fibrous glass reinforced p 


7.Balsa wood 8.Porcelainized steel 9.Paperhoneycomb |! 


Plywood 11.Glass 12.Porcelainized a 


3M Adhesive EC-1357 


. . . just one adhesive bonds all kinds of sandwich materials! 


You name the core and skin materials . . . 
just one versatile adhesive, EC-1357, will 
make non-load-bearing sandwich panels 
of them all! 

For instance, cores of cellular or fibrous 
glass, wood, honeycombs of aluminum, 
paper or steel; skins of steel, plywood, 
metal, hardboard, 


glass, porcelainized 


aluminum, to name a few. 


The union you get has great strength 


MINNESOTA MINING AND MANUFACTURING 


OFFICE rT. PA iv ° Ex AVE N . 


417 PIQUETTE AVE 


DETROIT 2, MICH © GENERAL SALE 


which increases as production continues, SEE WHAT 


BY 3M CAN DO FOR YOU! 
and resists moisture, high and low tem- Consult } 


peratures, weathering. For maximum iM Field 


immediate bond strength, EC-1357 may and ature, writ 
compal letterhead to: 3M, 


or it can be dried at room temperature. 117 Piquett ve., Vetroit <, 


Dept. 
Michigan 


be foree-dried through infrared exposure; 


All you need is a nip roller or cold press 
to bond sprayed surfaces. You save tims 
and money. For load-bearing uses, look 
into 3M Adhesive EC-1177. 


R€searc™ 


COMPANY - ADHESIVES AND COATINGS DIVISION 





Inside this vacuum oven... 


functional, durable, expanded metal at work 





Thelco incubator with doors opened, 
showing expanded metal shelves. A 
product of Precision Scientific Com- 
pany, Chicago, Illinois. 











When the shelving you are using 
has to stand up under heat and 
heavy use, and must also provide 
free circulation of air—that’s the 
time to call for Penmetal expanded 
metal. 


Here’s a case in point: Precision 
Scientific Company, the manufac- 
turer of Thelco laboratory ovens 
and incubators, puts durability into 
shelving by making it out of nickel- 
plated Penmetal expanded metal. 
Shelving stays bright and clean 
through many years of service. It’s 


exceedingly strong and weighs next 
to nothing. What's more, heated air 
can circulate freely, thanks to the 
open mesh, and the shelves are in- 
expensive to fabricate. 

Functional, durable shelving— 
still another example of the versa- 
tility of expanded metal. Actually, 
it has thousands of uses. In fact, 
there’s a fine chance its application 
can improve your product. 

Send for descriptive booklet which 
includes mesh sizes, weights and di- 
mensions. Ask for catalog 509-EM. 


PENN METAL COMPANY, INC. 


General Sales Office: 40 Central Street, Boston 9, Mass. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, Philadelphia, 
Pittsburgh, Detroit, St. Louis, Dallas, Little Rock, Seattle, 
San Francisco, Los Angeles, Parkersburg 
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Progress Report: 


SCHRADER AIR PROD 


UCTS PERFORM 


JOBS IN SEQUENCE—AUTOMATICALLY 


® Don’t send a boy 
to do a man’s job 


When you say that, smile, if you're 
talking about air. Air can do more than 
a man’s job. It can perform complicat- 
ed, time-consuming operations faster, 
more accurately, and much more eco- 
nomically than any man. 

There was a time when air power 
was used for nothing but simple one- 
shot actions, but those days are far 
behind. Now, automation has brought 
air so far beyond the “bellows-in-the- 
forge” age that the contrast is startling. 

Manufacturers who think of Schrader 
Air Products only for the so-called 
simple-minded jobs are missing out on 
one of the true revolutions of our 
times. Their competition is using air 
systems, on the other hand, to make 
precision operations to close toler- 
ances, for operations in sequence, and 
you can’t blame them if they’re a little 
smug about the amazing effectiveness, 
economy, and safety they've developed. 


FOR EXAMPLE: 


@ This job was 
driving sane men off 
their rockers 


Until recently, the toughest job at a 
New Haven plating company was dip- 
ping baskets of plated parts in three 
successive baths. The triple bath se- 
quence was not just monotonous — it 
was slow, expensive, in a corrosive at- 
mosphere, and calculated to frazzle the 
tempers of workers. Then the opera- 
tion was automated with Schrader Air 
Products. The dip hoppers now oper- 





o division of SCOVILLE 





QUALITY AIR CONTROL PRODUCTS 
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Schematic shows how a Schrader air system operates for plated part dippers, short- 
ening the cycle, and releasing operators for more useful jobs. 


ate as if by magic—in solitary splendor. 
Completion of one sequence automati- 
cally starts another. 

The schematic on this page is elo- 
quent. Combinations of Schrader cyl- 
inders, pilot valves, two way valves, 
and flow control valves have been engi- 
neered into a true automated sequence 
system. Once again, open-minded engi- 
neers discovered the best way—air— 
had definite advantages. 


e What you don’t 
know can hurt you 


Most engineers already know that 
Schrader Air Products are available 
NOW, that the products are designed 
to be fitted together as simply as an 
Erector set, and that the hundreds of 
different parts available offer capabili- 
ties that are virtually limitless. Advan- 
tages? Well, here they are again: 
Exceptional economy is basic. Safety 
margins can be widened by the use of 
special control techniques. Simplicity 
of air systems allows fingertip-push- 


button-tiptoe operations that are 
fatigueless. Production is speeded up. 


® Take a good look 
at yourself 


Better yet, let us look you over. 
Schrader engineers will be happy to 
assist you in planning for the most effi- 
cient use of air in your plant. And 
they'll be glad to recommend products 
which most readily suit given applica- 
tions . . . even packaged control sets 
that are so perfected that most press 
hazards are eliminated. Both hands 
must be used at once and can’t get into 
mischief. Any machine using mechani- 
cal clutch, shears, brakes and friction 
clutches can use special controls. You 
may be very surprised at how pain- 
lessly Schrader can turn your idea into 
fact. Information is available by writ- 
ing directly to us... and our distribu- 
tors are conveniently located for fast 
delivery. Address A. Schrader’s Son, 
Division of Scovill Mfg. Co., Inc., 477 
Vanderbilt Avenue, Brooklyn 38, N. Y. 


| A. SCHRADER’S SON * Division of Scovill Mfg. Co., Inc 
, 477 Vanderbilt Avenue, Brooklyn 38, N. Y. 


Air Control Products. 


Please send latest informative booklets which show Schrader’s complete line of 


Title 








INCREASES CORROSION RESISTANCE. The huge rotor 


illustrated here is the main structural component of a Ljung- 
strom Horizontal Air Preheater. Three of these units, designed 
to serve a 1,900,000 pounds-per-hour-capacity boiler, are among 
the largest ever manufactured by The Air Preheater Corpora 
tion, New York. Each complete preheater weighs 270 tons 
The rotor itself—25’2” in diameter and 101044” deep—when 
fully loaded with the heating element, weighs about 390,000 Ibs 

Because sulfur in the gases combines with moisture—sulfuric 
acid is formed when the temperature drops below the dew point 
at the “cold” end of the rotor—corrosive action can be highly 
severe in this area. Corrosion means maintenance. 

Aiming at a reduction in maintenance, the manufacturer 
cooperated with the U. S. Bureau of Mines in exhaustive tests 
to determine the corrosion resistance of various materials under 
sulfuric acid attack in air preheaters. These tests, made over 
a 54-year period, showed that the corrosion rate of low-alloy 
USS Cor-TEN Steel was lower than all but one of the high alloy 
steels tested, was less than one-half that of carbon steel and less 
than one-fourth that of cast iron. 

As a consequence, USS Cor-TEN Steel is specified for the 
cold end heating elements and containing baskets on all con- 
ventional boiler applications. Where unusually severe 
corrosion is anticipated, USS Cor-TEN Steel is also speci 
fied in all or part of the rotor including diaphragm plates, 
bar stock, rim angle and filler plates. 





INCREASES DURABILITY, REDUCES COST. Tote boxes 


have to take quite a beating. Used for handling, storing and 
shipping automotive and other parts, they must be able to 
withstand plenty of rough treatment. 

That’s why the “Hamlintainer” shown here—a collapsible 
tote box that sets up and folds flat in less than 20 seconds—is 
now built entirely of USS Cor-TEn Steel. Cor-Ten Steel’s 
greater strength, 50% higher than carbon steel, makes it 
possible to build the “Hamlintainer” up to 100 lbs. lighter than 
carbon steel units, yet so strong and rigid that it will withstand 
long and rugged service and is not susceptible to bending and 
distortion. The fact that the Cor-TEN Steel ends and sides have 
the stamina needed to permanently maintain their shape is 
of utmost importance. It means that throughout its long life 
the box will always be easy to set up, fold and stack flat 

As compared to the metal construction used in an earlier 
design, USS Cor-TEN Steel makes the 
“Hanilintainer”’ not only stronger, 
more rigid and more durable but also 
less costly to produce, according to 
the manufacturer, Hamlin Metal 
Products Co., Akron, Ohio 
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High-strength USS COR-TEN Steel 


pays off in equipment like this 


What does your product need to make it better? 
Greater durability? Bigger capacity? Cheaper 


maintenance? Lower operating cost? 


Do you want to make it stronger, lighter in 
weight, more corrosion resistant, better able to 


withstand abrasion, impact and fatigue? 


You can obtain any or all of these important 
money-saving benefits—at little or no increase in 
cost—by the proper use of high-strength low-alloy 


USS Cor-TEN Steel. 


INCREASES STRENGTH, SAVES WEIGHT. shown here 
hauling a 117-ton transformer, this 150-ton-capacity trailer— 
built by Columbia Trailer Company, Vancouver, B. C., for the 
Arrow Transfer Company of that city—is the largest trailer 
ever built in Canada. 

This 80-ft.-long trailer is constructed almost entirely of USS 
Cor-TEN Steel. It is about 25% lighter than if it had been built 
of structural carbon steel. Specifically designed for handling 
transformers of giant size, it has a depressed center deck 
which makes loading and unloading easier and keeps center 


USS Cor-TEN Steel is distinguished by its su 
perior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel, 2 to 3 times that of 
copper steel. 

In thickness of 14” and under, Cor-TEN Steel 
has a minimum yield point of 50,000 psi and a 
minimum tensile strength of 70,000 psi. In resist 
ance to abrasion, shock and impact, it is superior 
to structural carbon steel. Its fatigue resistance is 
60% greater. 


” 


Thus, when used to directly replace 
carbon steel, USS Cor-TEN Steel will 
materially increase the strength and 
durability of vital parts without in 
creasing their weight. Or it can be 
used in thinner sections (1) to reduce 
weight without sacrificing strength or 
(2) to increase the capacity of equip- 
ment without increasing gross weight 
or the power required to move it. 

You will find our 174-page “Design 
Manual for High Strength Steels” ex 
tremely useful in applying USS Cor 
TEN or our other High Strength Steels 
USS Man-Tenand USS Tri-TEn “E’ 
to your product. For free copy, simply 
write on your company letterhead to 
United States Steel, Room 2801, 525 
William Penn Place, Pittsburgh 30, Pa 


of gravity low to prevent danger of upset 

Says the manufacturer: “We have found that when a 
trailer is made from structural carbon steel there is a greater 
possibility that it can be permanently damaged from over 
loading than in the case of a similar unit made from high 
strength steels. That's why, in designing trailers of this type 
we always use USS Cor-TEn Steel. This construction gives us 
the high strength needed, plus excellent corrosion resistance 
and freedom from excess weight—all very important in equip 
ment like this.” 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND * COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH 


NITED STATES ST 


* TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
EEL EXPORT COMPANY, HEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN 
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What are they ? 


B. F. Goodrich Rivnuts -the only 
one-piece blind fasteners 


with threads 


If you have a fastening problem, solve it the easy way—with 
B. F.Goodrich Rivnuts. One man can install Rivnuts blind 
from one side of the work. It takes only a few seconds 
—speeds assembly and cuts costs as much as 50-90% 
depending upon the applications. 




















Rivnuts are stronger, too, because they provide at least 
6 clean threads, even in thin sheet metal. By eliminating 
welding, tapping and cleaning, Rivnuts eliminate costly steps 
in production and straighten out assembly lines. 

Rivnuts come in a variety of types and sizes and materials 
to solve your specific fastening problem, in sheet metal, wood, 
plastic. For complete information, send for the FREE RIVNUT 
DEMONSTRATOR. It shows with motion how Rivnuts fasten to 
and with. B.F.Goodrich Rivnuts, Dept. PE-87, Akron, Ohio. 


Rivnuts’ provide at least 6 clean threads in one simple operation 


1 Rivnut is threaded onto 2 Rivnut is inserted—head 3 Tool lever operctes pull- 4 After upset, Rivnut threads 
pull-up stud of a manual firmly against work — tool up stud, forming a bulge are still clean and intact 
or pneumatic heading tool. at right angles to work. in the Rivnut shank. ready for screw attachment. 











BEGoodrich B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 
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TDA BRAKES 


can contro; ; 


New lightweight . . . 


Fabricated steel brake shoes weigh many pounds less 


than cast shoes. Binding or freezing up is eliminated because 


double web construction permits limited area 
fit with one piece cam rollers. Wear areas of the 
webs are heat treated for long life. 


Unit-mounted ... 


All brake parts are mounted on the 
spider for compactness. Efficiency is 
higher and correct cam shaft alignment 
is assured with close coupled cam shaft 
and chamber bracket.* 


“P” SERIES POWER BRAKES 


designed for heavy-duty automotive service 


Here is a brake that gives longer, trouble-free service 
for trucks, trailers, and all types of industrial and 
road equipment. These heavy-duty “P” Series Brakes 
are easy to maintain in service. Simplicity of design 
is the keynote—with brake, air chamber, and cam 
shaft all mounted as a unit. 

The outstanding features of the Timken-Detroit® 
“P” Series Brakes give increased economy and per- 
formance. Operating temperatures are lower and lin- 
ing life longer because open-type spiders assure good 
internal ventilation and rapid cooling. Timken® 
“Econo-liners” are tapered to provide greatest thick- 


TIMKEN 
BKAKES 


For every industrial, agricultural or automotive 
application where braking is required ! 
TDA plants at: Detroit, Michigan * Oshkosh, Wisconsin * Utica, New York 
Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 


August, 1957 


ness where greatest lining wear normally occurs. 

A constant-lift “S” type cam assures uniform appli- 
cation of brake shoes for maximum control and imme- 
diate response. Brake adjustments are quick with 
easily accessible slack-adjusters. Long wearing nylon 
bushings assure smooth operation with minimum 
maintenance. 

“P” Series Power Brakes are available in a com- 
plete range of capacities and sizes to fit every operat- 
ing requirement. 

*”P” Series Brakes are also available with inboard chamber mownt- 
ing for special applications 


Timken-Detroit Brake Division 
Rockwell Spring & Axle Company 
Dept. PE-87, Ashtabula, Ohio 


Please send me further information on your ‘’P” Series 
Brake 


Name 
Company 
Address 


City State 


es 





















Why Crack-Free Chromium 
gives superior finish 






Regular chromium plate develops a 
network of cracks as it is deposited. 
Through these defects, corrosives reach 
the underlying metal. Deposits from 
the Unichrome Crack-Free Chromium 
Plating Process remain structurally 
sound and continuous. This explains 
the wide difference in degree of corro- 
sion protection obtained. 


OTHER PROPERTIES 


Crack-Free Chromium also provides: 






1. Increased ductility, so that expan- 
sion and contraction cause no cracks. 





2. Improved non-galling, non-seizing 
properties. 






3. Low friction, resistance to wear. 


4..Hardness (500 to 700 Knoop). 







5. Excellent leveling action to help 
cover surface irregularities and reduce 
grinding needs 







6. Protection to the base metal with- 
out undercoats 







7. A satin matte decorative finish that 
can be applied directly to zinc die cast- 
ing as well as steel. It buffs readily to 
high luster 









Bulletin CFC-2 gives more details on 
self-regulation and other features. 






Unichrome is a trademark of Metal & Thermit Corp 














METAL & THERMIT 


CORPORATION 






General Offices: Rahway, New Jersey 
Pittsburgh * Atlanta * Detroit 
East Chicago + Los Angeles 
In Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Rexdale, Ont 
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HNNIUTNNAU U1 ULLAL 


New type chromium plate improves products 


4. 








A few of the applications where Unichrome Crack-Free Chromium can be used to protect against cor- 
rosion, heat, wear. (1) Washer shafts and sleeve; hydraulic ram. (2) Roller. (3) Hydraulic contro! valve 
plungers. (4) Component part of power producing mechanisms 


Difficult problems created by 
heat, wear, corrosion solved 
by Crack-Free Chromium 


Field reports confirm that Uni- 
chrome Crack-Free Chromium is 
truly a new type of chromium plate 
with valuable characteristics. It is 
being used in applications once 
thought impractical for chromium 
or other deposits. 


IMPROVING HYDRAULIC SYSTEMS 


On hydraulic rams, power steering 
shafts, hydraulic jacks being plated 
with Crack-Free Chromium, rela- 
tively thin deposits protect against 
corrosion, reduce friction and wear. 
Where aqueous hydraulic fluid 
penetrated the cracks in .003 to 
.005” of ordinary chromium, a .0009” 
Crack-Free deposit stopped it. 
Washing machine and typewriter 
parts, spline shafts, piston rings, re- 
lay armatures are other applica- 
tions where corrosion problems 


have been solved. 


COMBATING THERMAL SHOCK 


Spouts for pouring 2250°F. molten 
glass into molds last four times 
longer when plated with Crack- 
Free Chromium instead of ordinary 
chromium. Molds for TV _ tubes, 
subject to corrosion at the cracks 
in ordinary chromium, now last 5 
to 10 times longer. 


Increased ductility combines with 
resistance to thermal shock for 
other benefits. Faster, deeper grind- 
ing cuts can be made on this new 
chromium without fracture. On re- 
newed transmission cams, this plate 
didn’t fracture in service, whereas 
ordinary chromium did on 30% to 
40% of the cams. 


SLOWING DOWN WEAR 


Crack-Free Chromium enables one 
user to increase life of textile ma- 
chine rolls by 400% while cutting 
chromium deposit thickness 95%. 
It has also increased service life of 
drills, taps and reamers by 300%, 
compared with ordinary chromium. 


Send for Bulletin CFC-2. 
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PACKARD 
ELECTRIC NEW... custom-tailored washing machine motor 


FHP 
MOTORS 


It’s an old idea based on need. Make 
the agitator speed variable. Then, 
both light and heavy clothes could be 
thoroughly washed without harming 
fabrics. 

There were no two-speed appliance 
motors available with enough power 
at both speeds. Mechanical means, 
such as gears, belts and pulleys, 
clutches, etc., cost too much, took up 
too much space, made too much noise 
and caused too many maintenance 
problems. 

A Packard Electric motor engineer- 





ing team was first to solve the problem 
with a compact, two-speed unit that 
had just the amount of speed, power 
and torque required. And washing 
machine manufacturers who worked 
out the solution with Packard Electric 
engineers have had a big competitive 
advantage ever since. 

What’s more, there are further 
savings in assembly when you buy 
Packard. That’s because Packard will 
deliver a motor complete with special 


mountings and accessories to simplify 


your assembly procedures. 


Lik 


U 





Provides power for two washing speeds... electrically! 


Packard Electric research and engi- 
neering teams have a long record of 
accomplishment in the custom-built 
motor field. And, even now, new ideas 
are on the boards to help our customers 
produce better, lower priced products 
for the appliances of tomorrow 


Packard (Electric 


Ea 
Motors 


Wa rren, ( hue 


+. , 
of General 


Division 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


TAYLOR 


riseRee Ce. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL IC— MELAMINE—SILICONE—EPOX Y LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 


Hose ree! rollers, made of Taylor Grade C 
thick-walled phenolic tubing, are part of cable 
attachment for gas pumps . . . selected for good 
wear and corrosion resistance, high mechanical 
strength. 


Fluorescent tube ends are fabricated of Taylor 
Grade X phenolic laminate . . . for mechanical 
strength, electrical insulation qualities, good punch- 
ing and machining qualities. 


Rotary lawn mower utilizes abrasion resistance 
of Taylor phenolic laminate washer in slip-clutch 
attachment of drive shaft to cutting blade. 


Or a 
| | (CE 


——— 
Insert in face of golf club, made of Taylor vulcan- 
ized fibre... 
long-lasting, long-hitting surface. 


withstands severe impact. . . gives 





TAYLOR SUPERIOR 
COPPER-CLAD LAMINATES 


Taylor GEC (glass epoxy 
Copper-Clad and Taylor XX XP 
242 cold punching (paper- 
phenolic) Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out- 
standing electrical properties. 
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Both end pieces and the tube of this coil form assembly for radio frequency trans- 
formers are fabricated by Taylor for the Guardian Electric Mfg. Co. Taylor Grade 
G-5 sheet and tubing are used . . . for high mechanical strength, for high arc, flame 
and heat resistance, as well as superior tensile, flexural and impact strengths. 


Accurate laminated plastic components 
can shorten your production steps... 


If close-tolerance work —such as this 


coil form assembly for radio fre- 
quency transformers—is one of your 
problems, then check with Taylor. 
This complete part was fabricated 
to very close tolerances by Taylor’s 
Fabrication Division. The material 
—Taylor Grade G-5 laminate sheet 
and tubing — was selected for its high 
mechanical strength and for superior 
arc, flame and heat resistance. 


Precision fabrication of laminates 
and vulcanized fibre is difficult . . . 
but Taylor can and is doing it, in a 
great variety of Taylor grades, and 
to extremely close tolerances. Many 
have solved their 
fabrication and assembly problems 
with the help of this Taylor facility, 
by having parts supplied completely 
fabricated to specified tolerances, 


manufacturers 


ready for final assembly. With spe- 
cialized equipment and advanced 
techniques, Taylor is prepared to 
simplify your production problems, 
safeguard delivery schedules, and 
eliminate inventory headaches. 


You can put Taylor’s Fabrication 
Division to work right now, helping 
to improve your product. Design to 
closer tolerances—Taylor can do the 
job. Taylor is equipped to handle 
any kind of fabrication— punching, 
drilling, grinding, forming, milling, 
and turning. You 
product 


improve your 
. reduce material costs. 


Taylor’s fabricating facilities and 
engineering staff are at your service. 
Contact your nearest Taylor sales 
engineer for a discussion of your 
particular requirements. 
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Another Plus... from Pnainard 


“Tubing 


Assured delivery from 


an integrated mill... 





238 


As a buyer of steel tubing, what does the 
phrase . . . “from an integrated mill” mean 
to you? 


To most of our customers it means just this 
no company likes to have its markets 
jeopardized by production slow downs re- 
sulting from material shortages. When the 
“material” happens to be tubing and the 
supplier is an integrated mill such as 
Brainard, such shortages are virtually non- 
existent. 


As an integrated mill, Brainard is not de 
pendent on outside material sources. The 
corporation of which Brainard is a part 
controls tubing production from raw ma- 
terial source to finished product: thus cus- 
tomers are assured of an uninterrupted 
supply. 

So, whether you buy tubing in small quan- 
tities or carload lots, you can benefit from 
this year-in-year-out dependability of sup- 
ply by placing your orders with Brainard. 





Brainard Steel Division, Sharon Stee! Corporation 
Griswold Street, Warren, Ohio 
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MORE THAN 

50,000 

DIFFERENT SPECS 
HAVE BEEN FILLED 

BY THESE 6 HOWARD 
UNIVERSAL AND D.C. 
FRACTIONAL H.P. MOTORS 


These 6 Howard motors account for over f 
| 
} 


GEAR REDUCTION UNITS 


y 


Model Ratio 


50,000 specifications, both military and com 
mercial. One reason for this wide use is 
Howard's ability to produce variations ex- 


actly suited to specific needs. 
ma 
Howard motors have such field-proven en- 


gineering features as automatic slot cell inser- 
tion, which practically eliminates “‘grounds;” 11A 2700:1 
Zanderoll processed double dipped and dou- 
ble baked armatures providing deep, uniform Imperial | 2700-1 
varnish penetration for high bond strength 
and rock-hard coils minimizing “shorts and 
opens;” improved brushholder construction 











100 3 2700:1 } 





for accurate alignment and longer life; 2 
stage, 3-plane dynamic balancing; and auto 2700 a 
matic winding for tough compact coils, giving » 
uniform performance. 





i 
' 





If you are currently using universal and 
D.C. motors from 1/200th to % H.P., check 
with Howard today. 


ELECTRICAL SPECIFICATIONS 


MODEL IIA MODEL 100 MODEL 512 


SERIES SHUNT SERIES SHUNT SERIES SHUNT 
MOTOR MOTOR MOTOR MOTOR MOTOR | MOTOR 


15M =| -3.5-10M 
5-10M 3-8M 
1/75 No Fan|1/75 No Fan 1/50 
1/20 1/20 | 13 
4 4 1.6 at 24V 
75 75 5 at 24V 
30 30 35 
35 35 45 
12-115 6-120 12-120 | 6-32 12-230 
, cou, om, com, cw, CCW, | CW. CCW, cw, cow, | cw, cow, 


REV. | REV. REV 


3 
Maximum H.P. ratings are shown. Variations are available foi less power to meet application requirements 


UNIVERSAL & D.C. 1/200 to 1/2 h.p. « SHADED POLE 1/2000 to 1/8 h.p. 


Other Howard motors: / INDUCTION 1/1400 to 1/8 h.p. » SERVO MOTORS + GEAR MOTORS + BLOWERS 


HOWARD INDUSTRIES, INC.,1750 STATE ST., RACINE, WIS., TELETYPE: RAC 344 


} 208 S. Lo Salle St., Chicago 4 
Sales Offices j 942 S. La Brea Ave., Los Angeles 36 a 
j Room 4822, Empire State Bldg., New York? 


{ 300 Broadway, Camden, New Jersey 


DIVISIONS: (EMO etectric MOTOR CORPORATION © ereroHm MOTOR CORPORATION (=) RACINE ELECTRIC PRODUCTS 


. , , _ 
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Get “‘out-of-stock”’ delivery 
Call your USS Shelby 
Seamless Distributor! 


\ HY WAIT FOR DELIVERY when you 
can get all the top-quality Seamless Steel 
Tubing you need from your close-at 
hand USS Shelby Seamless distributor? 

Phone him, write him, drop in and see 
him—and you'll get prompt, courteous 
and efficient service, the likes of which 
you've never seen before. 

e The consistent high quality of USS 
Shelby Seamless Tubing, its dimensional 
accuracy and superior machining char- 


acteristics make it easy to fabricate. Us« 
it and cut tool costs, reduce rejects, save 
both time and money, and turn out a 
finer product 

e Shelby Seamless is available in round, 
square, rectangular, and other special 
shapes in any commercial size—from 1,” 
OD to 10%” OD and in wall thicknesses 
from .035” to 2.000” .. . in a wide range of 
steel grades and anneals 


— Contact your Shelby Seamless Distributor now! — 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
(Tubing Specialties) 


UNITED STATES STEEL EXPORT COMPANY: NEW YORK 


s COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


MLESS MECHANICAL TUBING 


i= 8... 
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Technical-ities 
By John S. Davey 


Nuts — their use 
and abuse 


With bolts tightened to high 
load levels, nut performance be- 
comes critical. 

A nut produces bolt tension 
by rotating and advancing on 
the bolt threads. To do this, 
there must be a mating condi- 
tion of threads, which is influ- 
enced by thread lead. Lead is a 
matter of tolerance only before 
bolt is stressed. When tight- 
ened, the nut is then under 
compression and threads tend 
to contract; the bolt is in ten- 
sion, and threads tend to 
stretch. Lead of thread is af- 
fected—elastically before yield 
point, permanently beyond it. 

This shortening of one lead 
and lengthening of the other 
has two effects. (1) The load 
distributes unequally along the 
threads (2) Torsion on bolt in- 
creases. Something has to give. 
For high tensile bolts es- 
pecially, it is better for the nut 
to do so. A nut therefore should 
be soft enough so that it de- 
forms plastically and compen- 
sates for off-lead. If it does, it 
distributes the load and can 
advance to increase tension. 


“SOFT'' NUTS DO MOST JOBS 
Soft’? nuts do adjust more 
readily than hard ones under 
these severe conditions. While 
such nuts may not be as strong 
in shear as heat treated ones, 
the important point is the bolt 
tension they produce. As long 
as the nut can pull the bolt well 
into its plastic range, it is doing 
more than its share of the job. 
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How to pick the 
right size bolt 


— all bolt and cap 
screw strength re- 
quirements can be satisfied 
from three types of stand- 
ard fasteners without re- 
course to costly special 
alloys. In the widely used 
middle range of sizes, the = 
problem is one of deciding ,T Tarun vr * 
which makes the best joint, 

. When it comes to uniformity of dimension, quality 
or which proves the most of head and thread, and ease of assembly, all RB&W 


. ° . Id head fasteners are the same. The differ 
economical for the job. snaisies tn tatuiie eorinaits wn siranie teal 
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MORE FOR LESS HOW COSTS COMPARE 


J 7 . 7 ; y rar . 
Suppose, for example, you need In . ee _ 

. . . Ac Di. y nsile < 
a bolt safe for 20,000 pounds of ; — a bas 18 — sith wy 
loading. As the chart shows, you it costs $1.50 to provide equiva- 


Sy tenee lent clamping force with brigh 
could use an RB&W 72” square- ee Se oo ‘ 
cap screws; or $1.65 with ma- 


head bolt, a 34” bright cap screw, 
: : E I chine bolts. 


or a 5%” heat treated one. i aint a 
4 a ‘or fe § estions O as- 
If you have a lot of holes to Panos nan 88 _ " "of 
ener economy or for copy « 
fill, use the larger, lower strength . oa a © 
ti: ;_~- above curves, write Russell, 
fasteners. But to cut down num- , - “ 
Burdsall & Ward Bolt and Nut 


ber of bolts, or their size (and . , <. tiie 
therefore .»st), go to the higher Company, Port Chester, N.Y. 


tensiles. However you gain noth- 
ing if you don’t tighten high ten- 
sile bolts to their full strength. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 














Spin-Lock Nuts dig in to stay tight 


The photograph shows the many hardened 
“anchors” on the flange of a Spin-Lock Nut. 
These “ratchet-action” teeth require 20% 
more torque to loosen than to tighten. They 
bite in as the nut turns down on its seat. Like 
Spin-Lock Screws, these nuts can stay put in 
products subject to vibration and cyclic tem- 
perature variations. Send for bulletin. 
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The Trouble 
With MIL Specs 


9999% Reliable 


Military Dictates 
Test Procedures 
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in design and development... 


MIL specifications, “worshipped as a sacred cow”, as one person put it, 
are being classified as outmoded and inadequate because they do not give 
sufficient information to the designer who is designing a component accord- 
ing to these specifications. This is particularly true in the weapons systems, 
which are becoming more and more complex. The main criticisms have 
been that the test procedures have not been specified, and that precise 
environmental criteria is not known. 

Mr. Frank A. Thompson of the Navy's Bureau of Aeronautics, Missile 
Division, says, “One of the main faults is the policy of designing a specifi- 
cation around one particular, known, piece of equipment, then making a 
general spec out of it. This is done before the spec is circulated to get indus- 
try’s viewpoint on what should be a general spec for that piece of equip- 
ment. This is true also of environmental problems. The military does not 
contact industry to find out what experience it had with similar systems. The 
environment figures are more or less pulled out of a hat. The best infor- 
mation they had at the time they wrote into the specifications; then plugged 
in the well known aircraft industry's safety factors, and the results were 
considered adequate. We have learned now that this is not the way 
to do it.” 

Mr. B. J. Wilson, Head of the Electro-Mechanical Branch of the Naval 
Research Lab, feels that the specifications call for the meeting of numbers 
which in many instances are not realistic. “Of course the specs are con- 
tinually updated and modernized, but this consists largely of modifying 
the numerical values, which is still another inadequacy. Also, in a break- 
through type of development, industry has said that they disregard speci- 
fications in their own effort to fulfill the real objectives of the need. For 
example, a relay that will withstand tremendous vibrational forces. Indus- 
try will meet this problem by its own novel attacks. And, if there is a con- 
flict between the MIL specs and what industry does produce, then indus- 
try feels that the specs should be wavered, and they will try to do so.” 


If a complex product consists of many parts, the variability of perform- 
ance of these parts, when assembled, is not always workable. How can the 
designer account for the random failure of parts—tubes, for example— 
on top of what can be called orthodox design. These are definite unortho- 
dox factors in today’s design procedures that are absent from specifica- 
tions—with one exception. ‘That one exception”, says Wilson, “is a mag- 
ical grasp-at-the-straw term called ‘reliability.’ Some people in the mili- 
tary have actually requested that a tube, relay, resistor, or what have you, 
be 99.99% reliable. For all intents and purposes, this was a desperation 
attempt by legislation to suddenly account for these unorthodox design 
things called random failure, variability in characteristics, etc. that have 
been impeding present design approaches in the more sophisticated modern 
weapons. 


This has forced the military to write definite test procedures in the 
specifications. New Navy BuAer specs, for example, require the con- 
tractors to develop a test to tell exactly how he is going to prove that his 
selection and combination of parts will give the reliability and perform- 
ance required by the specs. This is an entirely new way of handling specs, 


(Continued on page 131) 
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Technical-tties 
By John S. Davey 


Nuts — their use 
and abuse 


With bolts tightened to high 
load levels, nut performance be- 
comes critical. 

A nut produces bolt tension 
by rotating and advancing on 
the bolt threads. To do this, 
there must be a mating condi- 
tion of threads, which is influ- 
enced by thread lead. Lead is a 
matter of tolerance only before 
bolt is stressed. When tight- 
ened, the nut is then under 
compression and threads tend 
to contract; the bolt is in ten- 
sion, and threads tend to 
stretch. Lead of thread is af- 
fected—elastically before yield 
point, permanently beyond it. 

This shortening of one lead 
and lengthening of the other 
has two effects. (1) The load 
distributes unequally along the 
threads (2) Torsion on bolt in- 
creases. Something has to give. 
For high tensile bolts es- 
pecially, it is better for the nut 
to do so. A nut therefore should 
be soft enough so that it de- 
forms plastically and compen- 
sates for off-lead. If it does, it 
distributes the load and can 
advance to increase tension. 


“SOFT NUTS DO MOST JOBS 
*“Soft’’ nuts do adjust more 
readily than hard ones under 
these severe conditions. While 
such nuts may not be as strong 
in shear as heat treated ones, 
the important point is the bolt 
tension they produce. As long 
as the nut can pull the bolt well 
into its plastic range, it is doing 
more than its share of the job. 
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How to pick the 
right size bolt 
a 


LMOST all bolt and cap 
A screw strength re- 
quirements can be satisfied 
from three types of stand- 
ard fasteners without re- 
course to costly special 
alloys. In the widely used 
middle range of sizes, the = 
problem is one of deciding , ‘TT lee oeanesele 
which makes the best joint, 

: When it mes to uniformity of dimension, quality 
or which proves the most of head and thread, and ease of assembly, all RB&W 


. “wes iol ld headed fasteners are the same. They differ 
economical for the job. mainly in tensile strength as shown here 
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MORE FOR LESS HOW COSTS COMPARE 

In terms of holding power: For 
each $1.00 in high tensile bolts, 
it costs $1.50 to provide equiva- 
lent clamping force with bright 
cap screws; or $1.65 with ma- 
chine bolts. 

For more suggestions on fas- 
tener economy or for copy of 
above curves, write Russell, 
Burdsall & Ward Bolt and Nut 
Company, Port Chester, N.Y. 
Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, lil.; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


Suppose, for example, you need 
a bolt safe for 20,000 pounds of 
loading. As the chart shows, you 
could use an RB&W 72” square- 
head bolt, a 394” bright cap screw, 
or a *” heat treated one. 

If you have a lot of holes to 
fill, use the larger, lower strength 
fasteners. But to cut down num- 
ber of bolts, or their size (and 
therefore cost), go to the higher 
tensiles. However you gain noth- 
ing if you don’t tighten high ten- 
sile bolts to their full strength. 











Spin-Lock Nuts dig in to stay tight 


The photograph shows the many hardened 
“anchors” on the flange of a Spin-Lock Nut. 
These “ratchet-action” teeth require 20% 
more torque to loosen than to tighten. They 
bite in as the nut turns down on its seat. Like 
Spin-Lock Screws, these nuts can stay put in 
products subject to vibration and cyclic tem- 
perature variations. Send for bulletin. 
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The Trouble MIL specifications, “worshipped as a sacred cow”, as one person put it, 
. are being classified as outmoded and inadequate because they do not give 
With MIL Specs sufficient information to the designer who is designing a component accord- 
ing to these specifications. This is particularly true in the weapons systems, 
which are becoming more and more complex. The main criticisms have 
been that the test procedures have not been specified, and that precise 
environmental criteria is not known. 
Mr. Frank A. Thompson of the Navy's Bureau of Aeronautics, Missile 
Division, says, “One of the main faults is the policy of designing a specifi- 
cation around one particular, known, piece of equipment, then making a 
general spec out of it. This is done before the spec is circulated to get indus- 
try’s viewpoint on what should be a general spec for that piece of equip- 
ment. This is true also of environmental problems. The military does not 
contact industry to find out what experience it had with similar systems. The 
environment figures are more or less pulled out of a hat. The best infor- 
mation they had at the time they wrote into the specifications; then plugged 
in the well known aircraft industry's safety facters, and the results were 
considered adequate. We have learned now that this is not the way 
to do it.” 
Mr. B. J. Wilson, Head of the Electro-Mechanical Branch of the Naval 
Research Lab, feels that the specifications call for the meeting of numbers 
which in many instances are not realistic. “Of course the specs are con- 
tinually updated and modernized, but this consists largely of modifying 
the numerical values, which is still another inadequacy. Also, in a break- 
through type of development, industry has said that they disregard speci- 
fications in their own effort to fulfill the real objectives of the need. For 
example, a relay that will withstand tremendous vibrational forces. Indus- 
try will meet this problem by its own novel attacks. And, if there is a con- 
flict between the MIL specs and what industry does produce, then indus- 
try feels that the specs should be wavered, and they will try to do so.” 


° If a complex product consists of many parts, the variability of perform- 
9999% Reliable np A. fe 


ance of these parts, when assembled, is not always workable. How can the 
designer account for the random failure of parts—tubes, for example— 
on top of what can be called orthodox design. These are definite unortho- 
dox factors in today’s design procedures that are absent from specifica- 
tions—with one exception. ‘That one exception”, says Wilson, “is a mag- 
ical grasp-at-the-straw term called ‘reliability.’ Some people in the mili- 
tary have actually requested that a tube, relay, resistor, or what have you, 
be 99.99% reliable. For all intents and purposes, this was a desperation 
attempt by legislation to suddenly account for these unorthodox design 
things called random failure, variability in characteristics, etc. that have 
been impeding present design approaches in the more sophisticated modern 
weapons. 


This has forced the military to write definite test procedures in the 


Military Dictates 


Test Procedures tractors to develop a test to tell exactly how he is going to prove that his 
selection and combination of parts will give the reliability and perform- 
ance required by the specs. This is an entirely new way of handling specs, 


specifications. New Navy BuAer specs, for example, require the con- 
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New nylon gun body is made in one piece, integrating three former 
parts in one. It weighs only 5 ounces—is easy to handle, 

easy to clean. Flashing, buffing and plating are eliminated 

because the smooth, black finish is in the nylon. 


Chicago Molded 
helps develop 





nylon body 





for new 


This new spray gun will help the do-it-yourselfer to do a 
more professional job. The entire unit—made by the Electric 
Sprayit Division of Thomas Industries Inc.—offers home 
hobbyists new ease of cleaning, ease of handling and greater 
durability. Models of this new spray gun will be offered by 
Sears-Roebuck under the Craftsman label, and by inde- 
pendent stores under the Sprayit name. 

The behind-the-scenes story is the new application of 
nylon (Du Pont’s Zytel) developed after nearly two years 
of cooperative research by engineers of Chicago Molded, 
Electric Sprayit and Sears. By injection molding the entire 
gun mechanism in a single cavity, several machining, polish- 
ing, buffing and plating operations normally required for 
metal guns have been eliminated. At the same time, the 
finished product is two-thirds lighter—an important fatigue 
factor in spraying. And the nylon-to-metal screw threadings 
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make tight seals, guard against leakage of compressed air. 
Furthermore, nylon is not affected by common solvents, 
greases, alkalis or oils, and dried paint does not tend to 
stick to its smooth, lustrous surface. 

Whatever your new product needs, you'll find it pays to 
call in Chicago Molded. CMPC engineers keep abreast of 
developments in all plastics to help you make your product 
more saleable, yet less costly. That’s why 66% of our busi- 
ness comes from firms we've served for over 20 years 

Write today for a free subscription to Plastics Progress, 
Chicago Molded’s data-packed magazine on up-to-date 
developments in plastics. 


Chicago Molded Products Corporation 


1032 North Kolmar Avenue, Chicago 51, Illinois 
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Unnecessary Testing 


Unnecessary Accuracy 


Greater Stress 
on Testing 
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and will be reflected in future editions. At the moment the services are 
having growing pains with this new approach. 

For example: relays are built to numerical requirements in MIL specs, 
yet a company with certain requirements for a relay could not find one 
that would stand up under the conditions to which the relay is being sub- 
jected. However, the relay had passed tests which required the meeting of 
the numerical specs. This is a good example of not knowing the environ- 
ment in which the part will operate. 


The tests that component manufacturers give to a part in many cases 
are more than those required by the specifications, and they would so state. 
Often the tests given to a part are improper. For example: a sinusoidal 
type of vibration test would be made when actually a noise type of vibra- 
tion is encountered in operation with a random amplitude that has large 
peaks, perhaps larger than the highest in the sinusoidal test. Same parts 
are vibration tested ‘in combinations of the three planes. No spec requires 
this. What should be done more often is a simultaneous test of vibration, 
temperature, and altitude. 


It apparently is becoming standard practice today to develop, say, a 
voltage regulator with the closest possible voltage regulation and fre- 
quency control, even if a spec does not require su@h accuracy. The feeling 
is that the more precise the control, the greater are the manufacturer's 
chances for getting the contract. The penalties that a piece of equipment 
pays for being overly accurate are large, and’ they all add up to increased 
unreliability, not to mention increased cost. ‘Such false criteria arise and 
end up being emphasized in the specifications. 

The operating time of a component is often specified#o be much lofiger 
than is really necessary. Some missile components, for example, which 
actually perform for only a few minutes are often made to operate for 
a few hundred to 1000 hours. This is somewhat of a bone of contention. 
The procurement people are of the opinion that long life is correlated to 
reliability, therefore “let’s specify the long lived devices.” 


“Some contractors let success go to their heads,” says Frank Thompson. 
“One felt that with many successful missile flights with his particular 
product unchanged, it would be a waste to make further vibration tests 
at a higher frequency. I feel that this is unrealistic for there have been 
many failures which the contractor calls ‘random failures,’ and about 
which he knows nothing. We think that high frequency vibrations cause it 
and want him to test for it. He objects, saying testing is expensive.” 

Higher reliability standards, which includes the problem of variability 
of characteristics of component parts and the random failure of rate today 
puts a far greater stress on testing than was formerly the case. This 
requires more expensive test equipment, making it difficult for the small 
companies not having this equipment to get into some defense programs, 
because such equipment cannot be charged as part of contract costs. 

Thompson said, “One small company got into military work for the 
first time in a project where it was required to meet environmental speci- 
fications. The executives of this company figured they knew what this 
would entail, and because of their low bid they were given the contract. 
When they got into the environmental testing alone they lost thousands, 
because they could not meet the specs with the test equipment they had 
and were forced to rent the equipment from other companies in the area. 
It turned out that to fulfill their obligation to the government they lost 
money equal to the total value of the contract. This points up the need 
for a standard testing specification.” —PAUL ANDERSON 
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6 SPEED NUTS’ replace 10 fasteners 
...and costs drop 80%! 


Six Tinnerman Speep Nuts replaced 10 weld nuts 
on the Gibson Window Air Conditioner... and pro- 
duction costs dropped more than 20 cents per unit! 

Working with the designers at Gibson Refriger- 
ator Company, Division of Hupp Corporation, 
Tinnerman engineers suggested using four 
“J” Type Speep Nuts to fasten the front panel to 
the air conditioner cabinet. These one-piece, self- 
locking, spring-steel fasteners snap in place by 
hand; are self-retained in screw-receiving position. 
They also used two Flat Type SPEED Nuts to fasten 
the window mounting channel to the cabinet 

By eliminating ten weld nuts, Gibson was able 
to divert a spot welding machine to other uses, 
reduce materials handling, simplify and speed 
up assembly. They cut costs right down the line 

without sacrifice of product quality! 

Savings like this are being made every day when 
manufacturers switch from ordinary fasteners to 
Tinnerman Speep Nut Brand Fasteners. Over 
9000 variations are available to handle practically 
any fastening job, from tiny transistors to huge 
freight cars 


Send for complete data on how you can make 
important assembly-cost savings. And investigate 
the possibilities of having a Tinnerman Fastening 
Analysis made of your products. Call your 
Tinnerman representative, or write to: 
TINNERMAN PRODUCTS, INC. 
DEPT. 12+ P.O. BOX 6688 +» CLEVELAND 1, OHIO 


TINNERMAN 


FASTEST THING IN FASTENINGS® 





CANADA: Dominion Fasteners td, Hamilton, Ontarie. GREAT BRITAIN: Simmonds Aerecessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecane-Bundy Gmbl, Wewdelberg, 
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WANTED. men wuo TALK BACK 


“If two of us in the same office agree on everything, one is unnecessary.’ 
hus, some years ago, one engineer explained the importance of several point 
¥f view. His opinion was in sharp contrast to the legendary Hollvwood belief 
that each executive must be trailed by his own corps of “yes men”, agreeing 


with every statement, applauding every decision 


Engineering thrives on intelligent disagreement. A complex modern 
design cannot be the product of a single mind, no matter how competent 
that mind may be. The core idea must be expanded with proper materials 
and mechanisms, with production know-how, with clean and eye-catching 
styling, and ultimately with sales-wise marketing. In our era of highly 
competitive mass production and sales, fractions of a cent may determinc 
whether a product fails in the marketplace, details may prejudice the buye1 


of a major machine. 


Thus everyone concerned with product planning must ask—and answer 
during development the questions that the customer will otherwise ask later 
He must be concerned with both the big questions and the little ones, 


because little doubts have a way of looming large in the buyer's mind 


There are, in business as well as in Hollywood, those self-styled geniuses 
who can brook no questioning of their inspirations, those master men who 
can make no mistakes. They seek no outside opinions, can stand no 
criticism. ‘The minds around them must inevitably leave—or atrophy from 


disuse. No man can build—or maintain—an intellect by constantly saying yes 


The doctor can bury his mistakes, the lawyer can appeal, but the engineer 
must live, or die, with them. And whether the engineer actually made 
the error, or merely kept silent while someone else did, he'll be blamed 
for it. That makes it advisable for him to talk back, if necessary, at the 


beginning. There can be no yes men in engineering 


GL hegre 




















MAST-GUIDE 
BALL BEARING 
SIMPLIFIES DESIGN 
and LOWERS MAINTENANCE 
cost! 


New Departure’s mast-guide ball bearings bring lift 
truck designers greater variation in upright construction. 
These bearings eliminate sliding metal-to-metal contact 
and multiple bearings of complex design . . . as well as 
need for maintenance by the end user. 





The mast-guide bearing is integrally sealed and lubri- 
cated for life. The heavy-section outer ring gives the 
added beam strength and shock resistance required for 
rugged duty. The extra width of the outer ring provides 
more contact surface to reduce mast brinelling. The 
hardened and ground “‘tire’”’ is part of the bearing itself, 
resulting in lower cost for the lift truck manufacturer. 


These bearings give the same advantages common to all 
New Departure ball bearings—unexcelled long-life per- 
formance in handling heavy combined loads . . . lowest 
operating friction for consequent improvement 

in horsepower efficiency. Also, there is no need 

for relubrication or adjustment throughout 

years of service. ! 


Write for examples in your field where New 
Departure ball bearings and bearing engineer- 
ing service help make good products better. 


. 


Photo: Courtesy of Clark Equipment Co. 


BALL BEARINGS|SMAKE GOoD PRODUCTS BETTER 





NEW DEPARTURE @ DIVISION OF GENERAL MOTORS @ BRISTOL, CONN. 
A 
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30,000 est Po 


PRODUCTION 
IN TONS 


Better strength and 
weldability 


make “200” series stainless steels 
on attractive alternative to straight 
18-8 steels in many new assembled 
metal products. Typical is this ex 
perimental dairy processing tank 
built by Cherry-Burrel Corp 


From a modest 2000 tons in 1955, production of 
chrome-manganese stainless steels may break 
30,000 tons this year. Some experts expect this 
growth trend to continue to an ultimate 80% 
replacement of Types 301 and 302. With stainless 
steel production outrunning increasing nickel output, 


now is a good time for the designer to review 


LOW-NICKEL, 
AUSTENITIC 
STAINLESS STEEL 


L. F. SPENCER, Consultant 


West Allis, Wisconsin 


TEXT BEGINS ON NEXT PAGE 





ontinuing 


mtaiming |! 


chromium-nickel 
relat vel new 
the chromium-nick 

fabrication and corrosion-resistant characteristics in th 
manufacture of consumer products. Second, the redu 
tion of nickel within these new alloys will permit about 
twice the tonnage when compared to the austeniti 
hromium-nickel alloys 


A variety of Cr-Ni-Mn mpositions have been 


posed, manufactured and used o1 n expe 





basis. Many were abandoned becaus« y were difficult 
to hot work and fabricate, o1 imited corrosion 
resistance. Net result was | 
1955 of AISI Types 
nov 
es 
IN po ] ] 
gheny Ludlum 
ith reduced s« 


experimental compositic 


Corrosion rate, 0.001 in./ month 


designated as 20-6-8, 
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Table 1-—Typical Analyses of Chromium-Nickel-Mangaese Percent chromium 
Austenitic Stainless Steels 











Compodiion, % Influence of Cr and Ni... . 


Manganese Chromium 


on corrosion rate of austenitic stainless steels. Addition of nickel 





as in “200 series steels is more effective than chromium in 


13.0/18.0 14 0/17 0 reducing attack by boiling 65% nitric acid 
5.5/7.5 16.0/18.0 
7.5/10.0 17.0/19.0 
7.5/10.0 17.0/19.0 
7.5/10.0 17.0/19.0 
7.0/9.0 19.0/21.0 











CM is the original composition used at the time 1.0% nickel 
maximum was required for civilian consumption; Types 201 and 
202 are standard AISI analyses; Types 204 and 2041, although 
not standard AISI grades, are produced with lower carbon 
alloy 20-6-8 is still in the experimental stage. 


5 Sharp reduction . . . 


in corrosion rate for 17Cr-10 Mn steel occurs when nickel con > 


tent is increased from 2 to 4% 


Corrosion rote, 0.00! in. /month 
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Carbon content, percent 


3 Maximum allowable .. . 


carbon content can be increased over straight Cr-Ni steels be 
cause Cr-Ni-Mn steels cre less susceptible to intergranular attack 
through carbide precipitation. Here, corrosion rates in boiling 
65% nitric acid are compared after 2-hr exposure to 1200 F 


CORROSION 

The standard “‘200” series of alloys have idequate 
corrosion resistance in atmospheric environments and 
in many media classified as moderately corrosive. How 
ever, where severe corrosive conditions are encoun 
tered, as exempli 1emical industry applications, 
they are considered to be u r to the chromium 
nickel stainle 

Chromium nickel stabilizes the pro 
tective film which enables the chromium-nickel stain 
less steels to resi ighly corrosive environments. Of 
the two, nickel is more important for good corrosion 
resistance, as shown it ig. 1 for boiling 65 nitri 
cid. Starting Cr-14 Mn, addition of chi 
mium to 17 Cr red s corrosion rate about 15 
dition of nickel to about 5 Ni in the “200” series 


Importance of nickel indicated by 
where a shar duction i ick rate occurs for 
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Exposure time, hr 


4 Shorter thermal exposure . . . 


increases maximum allowable carbon content for prevention 
of intergranular corrosion Cr-Ni steels have much higher 
carbon “immunity” level” than Cr-Ni steels for short exposure 
times as in welding 


it Mn tl I K fl ] 
lo improv I t Allegheny 
Ludlum ha I] lesignated 
20-6-8. This hromium 


yntent at tl en sé na e, has better resist 


than 


Intergranular attack 
precipita 
stress relieving. On 


steels is that they are I 


tion is oft 


Fi 
As shown by Fig. 3, the re resista to ‘reranular 


I 


ittack after prol nged ¢ 
acid up to ibout 0.06 
quires a carbon content 
to be immune t 
nity level’’ for ca 
time shortens, Fig 
much higher pel 

ian the sti ught ( 

Thus, in welding 


Cr-Ni-Mn 


rranulat 


DE below Ut 


h 1S been develop 


FABRICATION 
2 are hard 


5 Effect 2a 


@qwork hardening on mechanical properties of Cr-Ni-Mn_ stain 
less steels compared to straight Cr-Ni analyses Note the 
higher elongations for the “200” series steels, along with 


high tensile strengths, for all levels of cold reduction 





Structural parts 





Yield Strength, psi 


55 ,000 
75,000 
110,000 
135,000 
over 135,000 





YaT-1"AT 
1 T-2’”T 
2 T-4AT 
3'”AT-S'AT 
44%4T7 T 





BEND RADII 


Table Ii—Recommended Minimum Bend Radii for 
Cr-Ni-Mn Stainless Steels 


Table ili—As-drawn Thickness and Hardness Measurements for 3-Quart Container 





Top Edge 
Top Side 
Middle Side 
Lower Side 
Corner. . 
Bottom 





Type 302 





Thickness, in. 


Hardness 











6 Comparison of .. . 


Electric stove burner supports stamped 
201 (left) stainless. Deeo dies were req 


clarity to supports produced from Type 


v 


fr 








@ 7 Tank for... 


Coca-Cola (Pre-Mix) made from “200” series stainless steel 
All fabricating procedures are identical with those used 


1 and 301, operators investment 
two types when the is that the 
rmal production. The recom draws has to be 
II for Cr-Ni-Mn steels of various values and slightly 
used as a guide for brake, draw of the chromium-n 


l 
In some cases, smaller radii can 


Embossing stamped Cr-Ni-Mn parts 
the Guerin and Hyd: er dies for identical clarit ta 
ind stretch-forming d¢ ecls. For examp! 

cti Because ductility of C1 r. 6, which 
to that of the straight Cr-Ni var yperation, had a 


n these techniques are required. All of 
characterized bv relatively low cos 
made them particularly adaptable for 


ns r where frequent changes 


; 


untered 


PRESS FORMING eee ae : 
parison is made in Table III fo 


ind deep-drawn parts are straight sile made of Types 302 and 


with the “200” series steels I'ype 20] two containers were made 
rk, whereas, ['ype 202 is ind tooling, ex 


more difficult draw-pieces were required for 
of ‘Types 202 and 302 Ni-Mn_ part 


} 


sequence without additional throug] t +h 


tl 
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In spinning Cr-Ni-Mn parts from blanks or press vides an added |! f safety in welded parts where 
formed shapes the material should be spun loosely over solution heat tr it for optimum corrosion resist- 


orners and then worked back to minimize strain har ince is not requi se However, if full corro 
~ he r] , 
dening. All radii should be at a minimum of five times sion resistance is require se of the low carbon grades 
the metal thickness, and a narrow flange retained 204 and 204L w issure the sence of any harmful 
ro7 . 
through final spinning to minimize edge cracking. intergranular carbide 
When working from a blank, spinning speed is reduced 
to 4-4 that used for copper parts EDITOR’S NOTE: Other important factors in stainless steel 
design are covered in the following recent articles 
WELDING “Thermal Stress Fatigue” June 1957 page 183. Higher oper 
ating temperatures accentuate premature failure in structural 
Chromium-nickel-manganese steels re spond to the parts. A design criterion is presented for estimating the safe 
] be f , oO ateri¢ Yate Type 347 
ndard welding procedures in the same manner as the number of thermal cycles for any material. Data on Type 


lard ; 
k , t ] | 1] } stainless is included 
mium-n stainless grades iller wire can b pes .8 or = - 
on 5 gees : High Temperature Stainless” April 1957 page 135. Com 
r ‘ . 2/ 1 ‘7 : . ‘ 
either conventional ‘I ype sU5 OI Cr-Ni-Mn compos! pared are three basic types of stainless for the temperature 
tion matching the base plate. Electrodes of the latter range 600 to 1400 F. Included are tensile, yield and rupture 
ire currently available. Weld strength and ductility data a eight alloys, plus fabrication data ; . 

; To t] om i atet New Nickel-Free Stainless’ December 1956 page 151 
I ( ) 1c eC > ) ¢ » * Te as 
we COMpSlate Olrween UN se Eee! Cees Presents data on austenitic stainless steel with nickel replaced 

: 9n> 
Mechanical properties for welded ['ype 202 sheet and by manganese and nitrogen to give improved strength and 
slate are given in Table IV and V. Low temperature satisfactory formability 
: rk Ste Stee Yesign Digest, Mid-O 

mpact values are included How to W« ~ — | teel, : esign Digest, Mid yea 

, ver 1956 page D9 )-to-date information is presented on 

[he greater resistance of e Cr-Ni-Mn steels to pat 
:, 31 standard stainless steel types, including mechanical anc 
thermal sensitization for sin r carbon content pro 


physical properties 





Table V—Typical Mechanical Properties for Welded Type 202 Strainless Plate 





Tensile | Charpy Impact in Weld, 


Condition Strength, Elongation, % ft-Ib /in. 


68F 320 F 


| 
As-welded ' | 101 800 53-55 35-40 
Annealed ° : | 95.400 





Note 1: Inert arc welded 
Note 2: Annealed 2 hr at 
1965 F after welding 








Specimen Yield Tensile 


Condition | Position Strength, psi Strength, psi Elongation, 


0.052 in 5 ) 107 , 900 
Inert arc | 109,700 
fusion weld 4 105 ,700 

102,600 


0.052 in ‘ 116,200 
Inert arc | \ 116.900 
Type 308 106 ,700 
filler wire ) 100 . 900 


Note: X-welded cross grain; A—test along weld; 
0. 140 in., Ww 


metal arc 
Type 308 
electrode 


welded with grain; B—test across 
weld. 
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areas, centroids and inertias for a family of 


y 


ELLIPTIC-TYPE 
CLOSED CURVES 


Fairings, enclosure shapes, and other two- and three-dimensional figures, 
can be analyzed with these versatile formulas. A simple method of calcu- 
lating gamma functions simplifies their evaluation. 


WILL J. WORLEY, Associate Professor, Department of Theoretical & Ap; 
FRED D. BREUER, Aerodynamics Engineer, ( 


SLOPE AND DEFLECTION 
| re Hiat 


be equal t 


minus 


* Sell« 


Their 


hi, 
AI 


1gnis 


Higuct 


plicat 


cal Magazine 
I 








Or alternatively 
(a <1, B>1) 


An ellipsoid 
(a =2,B+ 2,72) 


l 


Setting the second derivative of y with respect 
equal to zero the inflection point is at 


a 
1)s8 
a 
x— £ 


Inflection points exist only for the co 
>1 or for 0<a<1 with p>! 


ditions 0< B< 1 


with a 


AREAS 


Since a given curve encloses the same area in any 
quadrant, only the first quadrant need be considered 
ind the | notation of Eq (1) may be 


in calculating areas 


disregarded 


ransposing Eq (1) and substituting 


. 


poh send tena s * 


I'his equation is one of the type presented in Piet 
\ Short Table of Integrals. Formula 482 reads 


*1 
/ 
J 0 


where ['(m), [(n) and Tr + mn) represent gamma 


functions 
0) 
if 


(a<i,B<1,y <1) 


>» 


BX 


« 


2 BS” z 
A general volume 


(a=1, Bel, y=!) 


GAMMA FUNCTIONS 


Gamma functions ind Emde 
Tables of Functions with Formulae and Curves), and 
Dwight (Tables of Integrals and Other Mathematical 
Data), and a clear treatment of the theory and applica 
tion is given by Reddick and Miller (Advanced Mathe 


matics for Engineers). However, a few definitions and 


ire tabulated by Jahnke 


functions are presented here to permit computation of 


ireas for a or B equal to 4, 4, 1, 2, 3, etc. 
I'hese relations follow 


greater then unity and n 


CENTROIDS AND MOMENTS OF INERTIA OF AREAS 
The x 


rant area may be 


coordinate 


of the centroid of the first quaa 
btained from the equation 
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Uhe equation for 
a with b and a with B 
An example showing 
that follow, may be 


preceding sechion ma\ 


ind 6 
5)1(4.5 
3)T(6.5 
. oo 2 

< 1)(5.5 


> 


with a } 


+13 


lhe moment 


in the first qua 


] 3 | 
0 


. 


(@ = 


Evaluated by 


A similar expression fo ee ae ee MOMENTS OF INERTIA OF VOLUMES OF 
REVOLUTION 


of a with b and a with 8 


The 1 
VOLUMES OF REVOLUTION lume of 


Ihe volume of revolution obta rotat 


first quadrant of the curve described by Eq (1 


the x-axis is determined by a solution of the exp1 


In like manner, the 
quadrant portiot 


V-aXl$ 1S 


CENTROIDS OF VOLUMES OF REVOLUTION 


The x coordinate of the centroid of the volume of 
revolution, may be determined by solving for x in th 


Cxpression MORE COMPLEX VOLUMES 


, be = ™ ' cr’ o In determining the volume en d 
; /0 sii " 0 a -" represented by Oe Z th x] f 
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An extreme cose 


B : 


Y¥*@) 
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‘poe. 
Le. oa) 


MOMENTS OF INERTIA OF COMPLEX VOLUMES 


Che moment of inertia about th is of th 
ylume in the four octants fo 
electing differential 
yz plane and then integ 
selection permits 


7 


{ 


J 
relation 


his procedure, facilitated by an equation simila 
11), allows I, to be written a 








SPECIAL CASES 
1 volum f interest result for certain 
3 and v. in Eq (1) (con 

, fOr a 8 


in ellipse, and as a and B 


results. Revolution of 


, 
ely a right circular 


1 the area 


one, an ellipsoid 1 right circula 
vlinder. In Eq 2) Or a 


] yramidal surface, for « B 


1 the volume is a 
2 an ellipsoid, and 
is a, B, and ¥ ea : infinity a right parallelepiped 


formed 


EDITOR'S NOTE: As designs become more complex the 
more advanced mathematical tools of analysis can greatly 
simplify tedious calculations. 

A published article, “Mathematical Tables—a_ bibli- 
ography,” July 1957, page 193, is an annotated list of tables 
of mathematical functions useful in the solution of engineer- 
ing problems 

“More Books (on mathematics),” April 1957, page 192, 
was a short list of 14 super-selected texts for the engineer's 
bookshelf. 

“Computers Simplify Design of Polynomial Cams,” March 
1957, page 196. Equations for specifying cam contours; curve 
fitting methods; comparison of polynomial with common 
cam curves; use of computers for cam problems. 
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Product Engineering 


CHARLES B. GRACE, President 


Heintz Mfg. Co., Philadelphia, Pa 


i. designing shafts, cylinder 


a relatively simple shape and an axis of symmetry, « 


and other parts that have 
extrusion is an economical method of forming a variety 
of carbon and alloy steels 

ility of these metals t 


undergo considerable plastic deformation under com 


The rocess depends on the ab 

I 
pression at om tempe! iture. Main advantages are low 
cost and high production rate, minimum scrap, and an 


increase in mechanical properties of the material 


HOW THE PROCESS WORKS 


A cold-extruded part starts out as a billet cut from 
commercial bar or ingot. The billet is placed in a high 
speed press and squeezed between a punch and a die, 
filling the cavity between them. If the main flow of 
the metal is in the general direction in which the 
punch travels, the process is called forward extrusion and 
the part usually has a solid cross section. When the 
flow of metal is primarily in a direction opposite to 
the punch, the process is called backward extrusion and 
the part is largely hollow or cup-shaped. The two proc 
esses can be used in combination to produce a wide 
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Billet 


left) and « ded port (right) mode by bockword 
extrusion Finished part requires additional extrud 


ing Operations 


When to Use 


Cold Extrusion for 


STEEL PARTS 


7 1, 
Micali Us 


of the proce quantify 
i i 
needed is just 


ty 


pe ol steel 


illets are « Ipic wil identical t and amount 


of deformation i rusion give high property repr 
permits cutting 


4 given production rat 


ducibility. Economical use of materials 


down of inventory required for 


CHOICE OF MATERIALS 


Physical properties obtained, Table I, are much higher 
This is the result of cold 
working and elongation of grains into flow lines. On 
mild steel, yield strengths will range from 80,000 t 
160,000 psi without any heat treatment This increase 


in strength permits use of mild-steel extrusions where 


than for annealed materials 


145 











x higher-carbon or low-all 
A 2.2-lb billet . . . 

(left) cut from AISI 1015 steel bar is cold extruded 
to produce this 2-Ib hydraulic cylinder (right). 
Resign originally was made from tubing and two $1Z¢ 
hot-forged end caps brazed together and ma- Other 
chined. Cold extruding cut the cost 25%. 


1 part made by fo 


higher strength may 


extrudable materials show a similar i 
n properties, such as for alloys in the AISI 40( 


5100, 6100, 8600. and § ) class ind 


} 


irbon steels. 


SHAPE OF EXTRUDED PARTS 


Cold extrusion is used in the product 


solid and hollow geometric shapes with an ax 
vmmetry, such as stepped shafts and cylind: 
bodies with or without intern r external boss« 
lines and gear teeth sual parts are from 1 
OD and up to 4-in , with a length 
Maximum weight is al 
One-piece steel extrusion 
ssemblies, such as 


members 


with heavy 


Concentrici 
Surface finish 


Mechanical properties 
: ind die d produ 
Several internal shapes . . . pheceamaiees 
may be combined, as in this lower control-orm 
housing for torsion-bar suspension. Housing is 
1035 carbon steel and requires no heat treat- 
ment. Cold extrusion saves 25% of former cost. 


Table |. Effect of Cold Extrusion on Yield Strength and Elongation of Steel 


oe 





| Yield Strength, psi Elongation, 7 
Annealed Cold Extruded Annealed Cold Extruded 





mooooouwuwnd9coeo wn 











C bockwor tru 
Cup, bockword extruded >| Solid, forword extruded 








Double cup, bockword extrudex Double end solid, forward extrud p, bockword extru 


+e 


in one operation 


one interna! diometer to 

groduol to focilitote 

EDITOR'S NOTE—The Ugine-Sejournet ‘ 
process for hot extrusion of steel using 
glass lubrication was reported in “Ex- 
truded Low Carbon Steels,” July 1955 

page 129. 

“Aluminum and Magnesium  Extru- 
sions,” October 1956 page 200, describes 
shapes produced by forward extrusion of 
the softened metals. “Aluminum Extru- 


sions from the Heavy Press Program,” HS : ; ae 3 : 
August 1955 page 150, tells how larger Atte: ~, wares | 
sections and longer lengths can be ob- ee ' 4 ; - 
tained. S womb nase es y i 
“Impact Extrusions,” April i954 page . ‘ ee oe et 
173, gives typical examples of aluminum bd fo ee Ct ae 
parts produced by the process. Materials, We : as ny) x Dhaeee 
e F : : Foir 


properties, sizes, tolerances, surface finish Good 
and use of steel inserts are described in 
“A Closer Look at Impact Extrusions,” 
July 1954 page 129 





DESIGN FEATURES 


Automatic Pneumatic Tacker 


Compressed air transports tacks from a hop- 
per and feeding mechanism to a portable 
gun and then drives them into the work. 
Made by United Shoe Machinery Corp. of 
Boston, this machine is the first auto- 
matic equipment designed to drive low-cost 
tacks at high speed. Gun weighs 3 lb and 
can handle machine-grade tacks in sizes 
5 


from {| to j in. at rates over 300 per minute. 


Major design problems included selecting 


VV 


material for flexible hose which transports 
tacks from feeder to gun and controlling 


air pulses which position and transport tacks. 


Seporotor 
mechanism 
PRINCIPAL COMPONENTS OF TACKER 
ire tack pot, separating mechanism, gun and 
air circuits. ‘Tack pot, which holds up t 
8000 tacks, rotates about a horizontal axis 
and feeds tacks down a chute to tack separat 
ing mechanism. This mechanism picks one 
tack at a time from the chute and feeds it 
to gun through a 6-ft nylon hose. Machine 
handles 3 sizes of tacks without changing 
parts By pressing gun against wi rk, operator 
triggers air driven plunger which drives tack 
This power tacker finds wide application in 
the upholstery industry where work has been 
done by labor skilled in spitting tacks on mag ba 
netic hammers. Also, using a magnetic ham a Tack 
g g tube 
mer, a good worker can only drive around 60 
tacks per minute. Portable devices were staple ‘ 
hammers which required frequent loading f vgnal 
Pneumatic tacker “a larger tock capacity, j-—" tube 
raises possible production rates and avoids 
health hazards 


) ino eC ¢ . y QOS7 
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Interchangeable Hydraulic Drives 





Interchangeable multimotored hydraulic drives are Power | ee 
ntermed High Reverse | 


— —_—_+— ——_—_—_—__ 


used in a universal tapping and drilling machine es 
developed at the Hanson-Whitney Co., Hartford, ; 
Conn., under the direction of Vincent Jamilkowski. 
Using motors singly or in unison and having four 


interchangeable drive packages makes available an 





over-all speed range from 22 to 1600 rpm. 





Cc, 


opindie head 
V—_- 








Lead screw 
ond nut 
assembly 















































HYDRAULIC DRIVES WERE SELECTED for flexibility reverse while upper valve selects intermediate or high forward 
in obtaining a wide range of step-less speed changes and speeds. Motor MF; drives spindle at high speeds and in r 

ility to reverse spindle rotation quickly. For this applica verse while motor MF: drives spindle at intermediate speeds 
tion, cost is less and equipment is more compact than for an For low-speed range, both motors drive in parallel. Either 
equivalent electric motor drive with gear transmission for motor idles when not in use. An adjustable pressure switch 
peed changes. Speed ranges are selected with two control is used as a simple sensitive interlock which reverses and 


ily Lower valve in diagram selects low forward speed or stops machine if torque at tool becomes excessive. 


.-Motor 
pockoge 


MOTOR PACKAGE bolts to upper 
rear section of spindle head wher« 
pinions on fluid motors engage bull 
gear on spindle. Second gear on spindle 
for use with packages requiring dif 
terent gear ratio. All gears are shaved 
Lead screws bolt to rear end of spindle 
ind are driven with a tongue and 
groove; an adjustable collar removes 
backlash between threads of nut and 
lead screw. This assembly is easily in 
terchanged and can be replaced by a 
hydraulic cylinder when machine 
used for drilling and reaming. Spindl 
head rides on linear ball bearing ways 
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PRODUCT DESIGNS 


Wide-Flange 
Brake Drum 


An extra inch of width on the brake 
drums of the Rambler Rebel, American 
Motor’s high-powered compact car, in- 
creases the heat-dissipating ability to re- 


duce “brake fade” during high-speed 





stops. Higher braking capacity was re- 


quired to accommodate the performance 





obtained when a 255 hp V-8 engine was 





installed in this 3353 Ib car. 
Cooling 
flange Breaking surfoce 


Steel disk — > 
r= 


Bearing BRAKE DRUM WIDTH is limited by clearance 
cup : : 
required between drum edge, steering knucklk 





and tie rod components. Added width is a flang: 


which extends out from the braking surface and 
provides more metal to absorb and dissipate heat 
Drum surface area in ntact with brake sho 


is the same as in other Rambler cars. Drum is 











made by pressing cast iron cylinder and bearing 


retainer cup onto stamped steel disk. Increases 


in unsprung weight and manufacturing costs are 
offset by gains in braking action 












































—" «4 
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Compact 
Welding Gun 


By making a water-cooled transformer an 
integral part of the gun, ARO Welding 
Machine Co., Villejuif, France, has de- 


veloped a light-weight resistance welding 


equipment which can make up to 3340 


spots per hr in 16 ga cold rolled steel. 
Placing transformer close to electrodes 
reduces power losses in cables to about 
one-third the loss encountered when 
transformer is mounted separately. Hy- 
draulic actuation of electrodes keeps 
clamping pressure approximately constant 
throughout the welding cycle. Gun can 


weld sheets up to 12 ga thickness. 


GUN IS MOUNTED in a gyroscopic suspension 

onsisting of a ring and an offset hanging boom 
[his mounting allows operator to rotate gun 
ibout its longitudinal axis as well as about axes 
in the horizontal and vertical planes. Compact 
ness and light weight are obtained primarily by 
design of transformer and hydraulic actuating 
system. ‘Transformer primary is wound in two 
sections: one section is wound under and one 
section is wound over the water-cooled secondary 
vinding. Secondary coil is formed of flat strips 
welded to a central cooling tube. This construc 
tion efficiently cools both primary and secondary 
ind enables this small transformer to carry short 
ircuited secondary currents of 11,000 amps. Hy 
lraulic system utilizes a pneumatic-hydraulic 
booster to amplify plant air pressure Pres- 
sures of 800 psi are obtained with a hydraulic 
ylinder one-fifth the size of cylinder required if 
plant air pressure was applied directly. Electrode 
urriers and tips are water cooled. Welding cur 
rents, welding time, forging time and repetition 
rate for automatic operation are controlled by an 
electric timer actuated by a pressure switch 


Pressure 
Timer regulator. 
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PRODUCT DESIGNS 


PNEUMATIC BOOSTER AND PRESSURE 
REGULATOR act together to prevent start of 
welding cycle until preset pressure is exerted on 
work by electrodes. When operator presses gun 
trigger, solenoid valve in pressure regulator 

mits air to booster cylinder which forces 

draulic cylinder to clamp electrodes against work 
When air pressure reaches preset value, force of 
spring on regulator piston is overbalanced and 
air is admitted to entire piston surface. Thi 
causes regulator to snap upward and actuate 
switch which starts welding cycle. Regulator 
motion also seals booster cylinder, which now 
acts as an accumulator to maintain pressure at 
electrodes. When cycle is completed, de-ener 
gized solenoid valve exhausts booster cylinder 
und resets mechanism to initial position, Diagram 
shows position of components while electrode 


pressure is building up to preset value 

















s Valve 


solenoid 
Temperature control 
transformer 


ao i. 


HM Step switch 
$s 








eo 
Wotercooled 
autotransformer 











rIMER CIRCUIT ntrols weld time, forg 


tion rate and magnitude of welding current 


velds, provision 1s made to vary ve 
tr 


]d-time 
yroportion to magnitude f od 


| 
vcle, gun trigger energiz 
rcuit which, in turn 


regulator. When 
| 


npressul vitcl 1 | ' Yael 
| . 


welding current t he « rodes. We 


+} 
iT 


Iding 


ugh primary mper ul itrol transformer 
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Vacuum Pickup Positions Pills 


Carrying tablet cores to moving dies, placing cores 
accurately in coating granulation, and preventing , 

Coating granulation hoppers 
formation of tablets without cores were basic prob- f—/ 
lems solved by engineers who designed this compres- nee pees 
sion coating machine at the Arthur Colton Com- 
pany, Detroit, Mich. These problems were solved 
by using vacuum pickup fingers on a moving chain 
to transfer cores from a feeding table to dies moving 


120 fpm. Replacing one set of pressure rolls on a 








standard high-speed tablet press with a core-feed- 
ing mechanism and adding vacuum transfer system 
evolved a new machine which dry coats up to 900 


tablets per minute. 





/ 
CORES ARE HOPPER FED 


to a rotating feeder disk through 
a tablet duster. This disk is vi 


Unreleased core ve brated clockwise under a slotted 
detector ocuum Feed toble pickup ring which rotates coun 

Meterin : transfer volves || — ‘ é‘ 
erering a vibrator terclockwise. Each slot in pickup 
feed table Pe ae | *, 
~ — Core pickup ring holds two cores and lets 
“© Wh, ==! ty broken tablets pass through to 


~~ . 
rg Q) \/ Hie | = Plastic retaining in area under feeder table. Cores 
y “14> ~—_] ring : 
S S , are picked from ring slots, cat 
Compression stotion. ried to tablet press dies and de 
posited in dies by vacuum noz 
zles fastened to a chain driven 
by press die table. This chain 
lso drives the pickup ring to syn 
chronize motion of ring slots 
Disch —- nd pickup nozzles. Coating 
ischorge chure ° 
9 granulation is fed into dies ahead 


of and after station where vac 
Srass core 


uum pickup deposits a core in 
locating ring 


= each die. Compressing rolls are 
\ P b 

| @repichup | "~~-—Core feed 
, “ng vibrotor 


at left side of machine. Principal 
design objectives were to evolv« 
a a machine to apply dry coatings 
Primary feed shoe ; Pickup nozzle at speeds which lowered cost 
Core plocing and 1 below those of liquid coating 
centering stations techniques and was adapted to 

positive brand identification 


Toblet duster 
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Self-Compensating Thread Roils 


Flexure pivots in the mounting adaptor and Die rolls 

igs ; i Flexure pivots 
a gear train in the die head align and syn- inti y 
/ A 


chronize dies with work in this thread roll- 
ing attachment for screw machines and 
turret lathes. Primary design objective was 
to make attachment adaptable to a varicty 
of slides and turrets on many makes of 
machine tools. Flexibility includes range of 
application as well. With four die heads, 
up to 460 common screw threads can be 
rolled on workpiece diameters up to 2} in. 
Made by the Reed Rolled Thread Die Co., 
Worcester, Mass., this attachment uses cyl- 
indrical dies to cold form threads in a single 
pass. ‘Thread formation is independent of 


: USING TWO DIE ROLLS prevents formation of shallow 
spindle speed. threads by balancing 


ill forces on workpiece except those 
in direction of diehead motion. Flexure pivots built into 
mounting adaptor accommodate axial and lateral misalign 
ment of the diehead. Two reeds are used to keep rolls 
parallel to work axis when compensating for axial displace 
ments and a single reed lets rolls float vertically to adjust 
themselves to workpiece before starting threads. Mis 


index mork 


alignments are in range of 0.030 in. Die rolls are easil 
changed and adjusted. Spindles which support rolls ar 
held in pivot arms by socket screws and are easily removed 
Socket screws are used also to adjust pivot arms for proper 





clearance between rolls, which is set with a gage. Threads 





on rolls are matched with another screw adjustment which 
shifts a crosshead ing one gear in a train which syn 
chronizes roll rotation olls are matched when index 


marks on their 


Final 
position Initiol 
contoct 


- 


LINES OF CONTACT between rolls and workpiece establish 


ynchronization between rotating threads. These lines remain 





in planes connecting roll and workpiece axes as threads are 
formed. To make this possible, a phase shift must occur 
between rotating rolls and workpiece as die rolls advance. Re 
quired change in synchronization is obtained by spring-loading 
the crosshead which carries central synchronizing gear. This 
gear shifts its axis horizontally against spring pressure to intro 
duce required phase shift 





- 4 


~— 


Die rolls 
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Rotating Tool Reset Automatically 


To compensate for tool wear, signals from a parts 
gaging station in the discharge chute of a boring 
machine made by the Heald Machine Co., Worces- 


ter, Mass., reset the tool while it rotates at high 


PRODUCT DESIGNS 





speed. ‘Tool is mounted in a quill positioned by a 
motor-driven draw rod carried in the hollow spindle. 
lool retraction is accomplished by moving draw rod 


axially with a hydraulic cylinder. 
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MACHINE FINISH BORES automotive pinion gear blanks 
with an output of 386 per hr at 75% efficiency. Both faces 
of the blanks are finished and the bore is semi-finished before 
parts reach machine. Blank. are held stationary and tool ro 
tates continuously. This arrangement avoids down-time penalty 
encountered when work fixture must be accelerated and de 
celerated for each machining cycle. When an undersize part 
enters the air gage, compensating mechanism is jogged so 
too] takes a slightly deeper cut. Quill which holds tool 
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is connected by a tongue to a short This screw 
positioned axially by rotating a nut on the draw rod Opposite 
end of draw ted to 


through a clutch which protects motor from overcom pensation 


screw 


rod is connec compensating motor shaft 
Motor selected has to have a balanced symmetrical gear train 
because it rotates with the spindle. Hydraulic cylinder at 
rear of spindle retracts tool by pushing motor and draw rod 
against pressure of springs in spindle nose. Entire head moves 


on a slide to feed tool into work 
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0.070-in. dia 
After we 
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for next welding cycle. As 
notched 


Hanger s¢ 


five wires are 0.093-in. dia 


ind are cross wires fed in pairs to 


1 welding station Iding operation, cross wires 


ire sheared pattern idvanced and indexed 
pattern feeds through machine 
and cut for 


trimmed forming operations 


tions are formed first, then pattern is advanced 
which folds it 1 basket and makes the 
I'wo longitudinal tie wires are fed in left end 

t to length and welded to the basket after 
ot 
form four-sided basket with 
and hold it in position for six welding guns 


1 hxture into 


inal welds 
f machine 
it is formed 


jointed folding arms which 


Forming fixture consists two double 


motions 


simultaneously make final welds. Basket is stripped 


m machine automatically 
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Wire racks for automatic dishwashers are made at 
the rate of 170 units per hr in an automatic welding 
and forming machine built by the Expert Automa- 
tion Machine Co., Detroit, Mich. Wire is drawn 
from bulk reels to form a continual strip of longi- 
tudinal and cross-members; wire is cut, formed and 
welded as it is transferred automatically through the 
machine. Reserve reels are buttwelded to reels feed- 


ing the machine to make operation continuous. 
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Clutch Assem 


Plunger 
cylinder 


Shuttle 
cylinder 


BASIC PROBLEMS wer 
onent parts for next auton peration 

1 stamping, ample clearance was 
iriations in concentricity bet 
body his ted « 


feedtracks 


n flange 
enti parts 


auxiliary 


ntering 


ASSEMBLY MECHANISM consists of two 
plungers, a shuttle, and associated indexing 
parts, and is operated with compressed ait 
Parts feed into shuttle at right-hand station 
from opposite sides of machine and at dif 
ferent beneath 
the shuttle center housings in each station 


levels. Index pins mounted 
Right-hand plunger pushes compressed spring 
into housing. Left-hand plunger holds spring 
in position as pin clutch rotates housing 
Clutch first turns 4 revolution to engage 
holes in flange, then one full revolution to 


establish orientation 
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As clutch housing 
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cam-locking in 
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led Automatically 


\ close-coiled spring is wound up and assem- 
bled in a metal stamping to form a slip 
clutch at the rate of 1440 units per hour. 
After assembly, spring is oriented relative to 


holes in flange. Clutch is component of 


automotive window regulator. Machine was 


designed and constructed by the Omer FE. 


Robbins Co., Detroit, Mich. 


m housing bottom 
t's approach was to modify 
assembled successf 
machine by air jets al 


instead of TaN 
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Aircraft Stall Warning 


l'wo devices recently developed in England help 
pilots maintain an optimum flight attitude when 
landing and warn of approaching stalls during low- 
speed maneuvers. One instrument, a mechanical 
computer, composes vectors representing pressures 
at two points on the airfoil section and derives an 
indication of the aircraft’s angle of attack from 
their ratio. Developed by R. T. Youngman, an 


aeronautical consulting engineer, this instrument 


RESSURES 


' 


COMPUTER DETERMINES RATIO OF P 


i ! i on 


e possi 
not deflected 


also aids pilots in maintaining correct angles of 
attack for long-range performance. The second de- 
vice is a snap-action switch developed by Kelvin & 
Hughes Ltd., which is actuated by motion of a 
vane or tab. ‘This switch energizes a visual or 
audible alarm signal intermittently during the 
transition from laminar to turbulent flow at a 
selected airfoil station and warns the pilot as he 


approaches an unstable attitude. 


g Copsule 





g the 


which makes or breaks a 


ing linkag 


hanges position By using cro 


rmally-open and normally-closed contacts 


reverses servo motor each time it is energized or de 
red. This causes 


gives instantaneous responst 


omputer to hunt through 


m position and to 


ure changes by avoiding a dead zone. Mechanism 


designed to fit in a standard 3-in. aircraft instrument cas 
Adjustable markers on th 


optimum angles of attack for climb 
I 


instrument dial can indicate 
ruise and landing 
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COMPUTER OUTPUT is useful indication of 
angle of attack because ratio of 


pressure at a 
selected airfoil station to stagnation pressur 
mains substantially constant at all air speeds fe 


any given angle of attack. This ratio varies al 


most linearly with angle of attack a pre 


sented by dimensionless ratio V/\ ! \ 


where 
is airspeed and V, is the stalling speed. With 


peed 
an angle of attack display available, speed adjust 
ment for optimum flight attitude when cruising 
can be continu without referen to gross 
weight calculatior lso, naval aircraft making 


deck landings car ¢ ins OV 
stalling speeds and approa optimun 
speed for the particular air 
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SWITCH DEVELOPED BY KELVIN & HUGHES 


intended to serve as a stall ala ft 
such as used for I 

mounted under the wing 

or tab which responds t 

switch contact-rotor thi 

action with low driving t 
strut connected to the 1 
One end of strut is attached te 
other end rides in radial slot 


spring is adjusted at assembly 
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Fig. 1—Euclid rear-axle assembly with new 


ductile cast-iron wheel. 


Brake drum is bolted to wheel. 


DUCTILE IRON WHEEL 
HALVES COST 


Change to a new material and redesign to ex- 
ploit its casting characteristics reduced cost with 
no loss in strength for wheels of mining and 
earth-moving off-the-road vehicles. 


ow-cost ductile-iron rear wheels, Fig. 1, now standard 
equipment on Euclid heavy-duty off-the-road dump 
trucks, represent a saving of 47 


W heels still last as long as the 
trucks, which are designed for the service encountered 


over a previous design 


based on a steel casting 


in large-scale mining, construction and excavating op 


erations under all conditions of weather and terrain 


Evolution of a Wheel 


After starting out as a steel casting, Fig. 2, the wheel 
fabri and 
through the succession of cost-saving redesigns shown 
Thes« 
or four steel outer rings welded to a steel hub. The hub 
itself was first cast-weld, then forged and welded to a 
stamped flange, later cast and welded to a stamped 
flange, and finally designed as an integral steel casting. 
As a result of these production costs were 
reduced by 11%; but it became evident that additional 
improvement would involve the use of a new material. 

Investigation showed that ductile iron held the best 
promise. It permitted a 10% reduction in weight for a 
given volume of metal, it had high strength, good 
elongation, a high degree 


was redesigned to a ited structure went 


in Fig. 3. fabricated wheels consisted of three 


redesigns, 


of machinability, and it could 


be cast easily and to close tolerances. These properties 
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were exploited in a new design, Fig. 4, which used long 
tudinal spokes for a more open structure in the central 
section. This change in design, made possible by th« 
high fluidity of the new material, helped to lower weight 
and cost of the final ductile-iron casting, while making 
the wheel more accessible for cleaning and maintenance 
Extensive testing of the new wheel, both in labo 
tory and in field, proved that the mechanical properties 
of nodular iron could be held within close 


regular production runs, resulting in a uniformly sounc 


limits on 
ind dependable wheel. 


Where Savings Came From 


than for 
less than for the original 


Cost of the ductile-iron wheel is 40% les 
the fabricated wheel and 47 
cast-steel wheel. These savings are 

1. An approximate 10% reduction in weight becaus 
of lower specific gravity. 

2. Additional reduction in weight from new open 
casting design. 

3. Reduction in the 
handling time. 

4. Close casting tolerances minimize the amount of 
metal removed in machining 


number of pieces, reducing 


5. Cutting the number of machining and finishing 
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Fig. 2—The wheel was originally this steel casting. D> 


Fig. 3—Four successive redesigns of the fabricated 
steel wheel reduced cost, but not enough 


v 











st-welded hub and tour rolled 
ster rings 














Cast hub, stomped fiange and 
three rolled outer rings 


Fig. 4—This cast ductile-iron wheel costs just a 
little more than half as much as the original cast- » 
steel wheel and is easier to keep clean. 





operations from 20 for the fabricated steel wheel to 5 
for the cast ductile-iron wheel 

[he success of ductile-iron wheels for dump trucks 
has brought about a review of wheel production for 
other vehicles. Euclid’s new scraper line is now being 
fitted for ductile-iron wheels. Savings on this line are 
expected to equal those already achieved on the dump 


trucks, 


while maintenance, too, will be easier. 

















Forged hub, stamped fionge 


and four rolled outer rings 











Cost hub and three rolled outer 
rings 


How to DESIGN mith SHIMS 


Relationship between shim thickness, clearance and tolerance 


requirements; recommended shim sizes; design of inspection 


“Murs offer a quick and low-cost method for attain 
S ing accurate fits and adjustments in assemblies 
f precision parts, particularly in 

1. Very small assemblies in which units such as 
gears would be injured by careless adjustment of a 
take-up nut Often there may also be insufficient 
room for a nut and locking device 

2. Very large units such as turbines, where adjust 
ing nuts are impractical 

3. Adjustments that are needed only at initial 
assembly and must remain fixed throughout operation. 

In each of these applications shims can be replaced 
by threading one member and using an adjusting nut; 
but threads are difficult to keep square, are costly and 
may require field resetting. Shimming may also be 
costly if repeated assembly is necessary to determin¢ 
proper shim size, but this process can be simplified 
by proper tooling. 


Tolerance Requirements 


Where clearance or endplay in the final assembly is 
required, the amount should be as large as possible; 
endplay between 0.001 and 0.002 in. may be twice as 
expensive to assemble as 0.001 to 0.003 in. Clearances 
under 0.001 in. are usually impractical to hold with 
shims 

The amount of space to be filled by shims is seldom 
critical and has little effect on cost or care in handling. 
Hence, wider tolerances may be used on mating parts 
with consequent reduction in manufacturing cost 

For example, the shaft and housing assembly, Fig. 1, 
consisting of a shouldered shaft, two bearings, two 
end covers and a housing, are to be assembled with 
1 specified endplay. Specified tolerances are 


Suggested 
Usual tolerances when 

tolerances using shims 
—0.002 in 0.003 in 
—0.005 (x2 —0.005 (x2 
End cover offset, (C 0.002 (x2 -0.003 (x2 
Housing length, (D 0.003 +-0.005 
Total tolerance 0.019 0.024 


Shaft shoulder length, (A 
Bearing width, (B) 


As will be seen, the increase in tolerance from 
0.019 to 0.025 can be compensated by stocking only 
three additional shim sizes, thus permitting the 
broadening of all but one of the tolerances by 50% 
or more 


End Play vs Shim Thickness 


Shim space can be filled with one, two or at most 
three shims, no matter how broad the sum of tolerances 
by stocking a large selection of shim thicknesses. 

Minimum thickness for a shim is 0.006 in., prefer- 
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fixtures to determine correct shim size at assembly. Cleveland, Obi 


Cleorance 















































Fig. 1—Typical bearing assembly designed so that clear- 
ance between left end cover and bearing will be filled by 
shims to give correct endplay specifications 


ably not under 0.008 in. Thinner shims are easily 
wrinkled, awkward and sharp edged for handling 
They slide out of place more easily, and too many 
are required to build up the needed thickness. The 
way to avoid thinner shims is to shift the nominal 
dimensions of a design so that the minimum clear 
ance is greater than the recommended 0.006 or 0.008 in 

When production is over 1000 units it is best to 
buy a full series of shim sizes in increments equal 
to the maximum allowable endplay variations. If 
the endplay may vary between 0.001 and 0.003 in., 
shims should be purchased in increasing increments 
of 0.002 in. 
unit. 


hen only one shim is needed for each 


The number of different sizes, however, need not 
be excessive. In Fig. 1, with an endplay specification 
of 0.001 to 0.003 in., 13 sizes of shims wouid be 
required: 0.008, 0.010, 0.012 . . . 0.032 in. The total 
shim variation is 0.024 in. (0.032—0.008) to cover 
the required 0.024 in. tolerance range suggested above. 

An assembler need only pick out one sturdy shim 
ind, if supplied with an assembly fixture, does not 
have to do any computations. The saving in rejects 


can be considerable The common practice of using 


0.003, 0.005 and 0.010 in. thickness shims for all 
spaces usually requires inserting three to six shims 
per unit. ‘The suggested method requires only one 
per unit with possibly 50% of the shims not used 
because of the distribution of tolerances. 

If the 13 shim sizes above is considered excessive, 


Product Engineering August, 1957 





TABLE |—-SHIM SIZE DISTRIBUTION 





Number of Sizes 


% in Each Size 


Ist size 
2nd size 
3rd size 
4th size 
5th size 
6th size 
7th size 
8th size 
9th size 
10th size 
11th size 
12th size 
13th size 


14th size 


Total % 
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This system is applicable even for 
is 100 units. Most of the saving 


ind shim costs remait 
per unit versus 3.5 1 

Carrying this process 
1 maximum of three 
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Fig. 3—Fixture for determining clearance in bearing 
unit of Fig. 1. Dial indicator is shifted to the left by 
pressing on the bearing assembly; bracket is shifted 
to the right by the end cover. 


Fig. 2—Simplest method of determining shim size is 
with a tapered shim gage with graduated thicknesses. 
It is inserted between the bearing and the shaft shoul- 
der, with the snap ring inserted as shown. 


left until surface A shoulders against surface B. This 
moves the bracket to the right. The dial indicator 
can be calibrated to give the actual clearance. The 
left part of this fixture could have been omitted if the 


assembly. A depth gage or indicator setup is not satis 
factory because these methods do not supply the 
desirable preload to hold the parts together. Further, 
depth gages are operated off-center, tending to tilt 


when measuring. 

'ypical measuring fixtures are illustrated for three 
assemblies. Fig. 2 shows the use of a tapered shim gage 
to read the clearance between an external snap ring 
and a collar or a ball bearing inner race. The snap 
ring may be held in the groove by hand while the 
tapered shim gage is inserted to read the desired 
shim thickness. 

A fixture for gaging the ball bearing assembly of 
Fig. | is shown in Fig. 3. The bearing assembly, 
without the left end cover, is inserted from the right 
until the bearing housing shoulders against the fixture 
housing. This moves the dial indicator to the left a 
certain amount. The end cover is inserted from the 


end cap did not have a centering lip 

A more difficult gaging situation is presented in 
Fig. 4 where shims are used behind internal snap 
rings. Before assembling the snap ring and required 
shim into the bearing assembly, the inspection fixture 
is used to measure distance x between bearing and 
snap groove faces. Position of the leaf springs shifts 
the indicator toward the bracket, similar to the fixture in 
Fig. 3. 

These designs are for small assemblies where it is 
best to fasten the fixture to a table and move the 
assemblies to the fixture. Fixtures for larger assem 
blies can be made portable to move around the asembly 
room as needed. 





Finger grip compress 
before inserting 


Detail of Inspection Fixture 


—- FP Bracket 


O) 3 bor] 
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indicotor 





























Plunger 


Leof springs 


/nspection 
fixture 


Snapring 
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Bearing Assemply 


Section AA 
Fig. 4—To determine clearance x, leaf springs are com- 
pressed when inserted into bore and released to engage in 
snap ring groove. Plunger pushes against bearing. Dial 
indicator moved by leaf springs measures distance x be 
tween bearing and snap ring groove. Inspection fixture is 
mounted on base for stability. 
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oe al ttt looks Ub o°-° 


Twenty-one new members — 13 of them editors — have swelled our full-time 


editorial staff to 43 people. They will bring you Product Engineering every 


week beginning Sept. 9. Foreshortened as the staff may appear here, it has been 
almost doubled, in this most-recent expansion, to extend its 
product-planning service to 


you. 


RESEARCH AND CLERICAL (5 to 10) 


j 
READER 
. ) SERVICE 
l : 


FIELD EDITORS 
(al new) 
~ E 7 
Grouped on a terrace of our ’ 7 
New York headquarters, with 
the roof parking area of the 
Port Authority Bus Terminal 
behind them, are these groups j 4 
of the editorial stoff ASSISTANT ' 4 ‘ 
ITOR 
EDITORS (4t09) EXITOR 


2 ASSOCIATE EDITORS 
(7 t0 10) 


FOR MORE INFORMATION, TURN THE PAGE 





Beginning September 9 Product 


A -in- service for you..... 




















DESIGN EDITIONS... 


fortnightly beginning Sept. 16, will each have about half the number of 
DESIGN pages of the present magazine, with the familiar 4-color covers an 
EDITION easy-to-handle-and-read presentation of the detailed design data you have 


found so valuable for 26 years. All the familiar features will be continued, 


\ and popular departments amplified 








R&D R & D EDITIONS... 


published alternate weeks, beginning Sept. 9, will have distinctive 2-color 
E DIT ION covers, will be bound to open flat. They will contain product-planning 


and similar data, in compact, quick-reading form, a high-spot summary 





of what's happening, and what's ahead 


DESIGN DIGEST ISSUE... 


DESIGN the big annual compilation of design data from Product Engineering and 
other sources, will be sent to each subscriber in Mid-October. Here again 
Di G EST improvements are being made to increase its demonstrated 


reference value to you 












































Engineering will be Published Weekly 7 


unique...useful...exclusive 





The big monthly edition of Product Engineering will, beginning in September, be 
split into two issues, one published Sept. 16, the other Sept. 30. There will be additional 
pages of your preferred editorial content, with the technical design information én its 
present detail, completeness and authority. BUT the news and new products, as well 
as other departments, will be concerned with events of the preceding week, so you'll be 
learning what’s new more quickly. Each copy will be about half its present size, hence 
easier to read and handle 

In addition, each alternate week, beginning Sept. 9, you will receive a new edition 
of Product Engineering, called the Research & Development Edition, completely differ- 
ent in concept, content and appearance. News, interpretation and analysis of significant 
happenings that affect research, design, development and product planning will be 
included. There'll also be the latest reports on styling, personnel, and engineering admin- 
istration. Articles will be short, fast-reading, of broad engineering interest. This is 
information you've had to seek out in many publications, including new data not here- 
tofore readily available 

You will also receive, each Mid-October, the annual Design Digest issue, a big 
yearbook of pertinent engineering data that has been found invaluable through the years 

Our staff will be increased more than 50%, including editors located in strategic 
areas. Ten full-time editors are being added, plus other personnel, and our working 
quarters doubled to handle additional personnel as they become necessary. Also included 


will be weekly reports from the McGraw-Hill World News bureaus overseas 


a unique, useful, exclusive service in your product planning 

concise interpretation of engineering developments, new processes, new 
materials, new design thinking affecting product decisions 

“must” reading for every engineer who wants to keep informed and get 
ahead 


a fast-reading national and world-wide report every week 


why the change’? 





Here's why Were Making These Changes... 


YOUR JOB IS GETTING BIGGER... BROADER 


The pace of development is unbelievably fast — and 
accelerating. New materials, new processes, closer tol- 
erances, better finishes, automatic control and opera- 
tion all these and more combine to make design 


engineering more complex 


Modern marketing methods are forcing more frequent 


redesign and restyling 50 to 90% of industry's 
income is from designs new or improved since 1950; 
1960, 10% of 


from products not yet developed 


by manufacturers’ income will come 


More men must be kept informed faster of design ad- 
vances, because more men participate in them 
design is no longer the empirical work of an individual, 


YOU NEED MORE ENGINEERING 


You must coordinate broad and specific developments, 
general principles and precise data, handbook informa- 
tion and latest advances. You must combine an aware- 
ness of the new with a knowledge of the accepted. 
These are now not available from one source — you 
must filter a sea of paper to get them. 


By 1960, industry will be spending more than $9.3 


TWO FURTHER SUGGESTIONS .. 


1. Best of all, this amplified service, unique and 
geared to the problems of tomorrow, comes to you at 
no additional cost. Because of their broader content, 
you may want to pass both editions on to more of 
your associates than heretofore. You may also want 
to suggest to some that they enter their own subscrip- 
tions at the present low price of $5 a year. They will 
receive, as you do, 53 issues each year, 26 of each of 
the Design edition, 26 each of the R & D edition, plus 
the annual Design Digest issue 


but the coordinated scientific program of many spectal- 


ISIS 


[he rise of automatic production requires close co- 


ordination of design and production. Costs, sales, 


patents, research, styling, commercial apects — all these 
are also involved. Thus the designer must know more 
about other phases of the business, and other depart- 


ments must know more about design 


Current shortages of engineering talent make it essen- 
tial for the engineer to better understand personnel 
problems and their solutions. Only in this way can he 
develop men, keep them, and maintain an efficient staff 


INFORMATION ... FASTER 


billion annually on research and development — an in- 
crease of 150% since 1953 

This is the Age of Alloys, the Age of Synthetics, the 
Age of Mechanics, the Age of Power, or the Atomic 
Age, depending upon your informant. Actually, all of 
these “ages” are part and parcel of the greatest age 
in the history of the world — the Age of Engineering, 
in which the design engineer is paramount 


2. We will sincerely appreciate your advice and sug- 
gestions, for constantly improving our service to you 
Our studies over the past two years have indicated you 
want this service, but with your help we can make it 
even more Watch 
ginning Sept. 9 


valuable for the new issues. be- 


THE EDITORS 
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2 COMPRESSION 
SPRINGS... 


Py 


DR. KARL MAIER 


Manager, Analytical Research Dept. 
Winchester-Western Div., Olin-Mathieson Chemical Corp. 


. . ANALYSIS ANSWERS THESE QUESTIONS: 


@ HOW FAST DO SPRINGS EXPAND WHEN DRIVING A MASS OR WHEN RELEASED ALONE? 
PRESENT THEORIES GIVE INACCURATE RESULTS. 


@ WHAT IS THE MAXIMUM VELOCITY THAT A SPRING CAN ATTAIN UNDER ITS OWN 


POWER? THE SURGE-WAVE THEORY PREDICTS A ‘VELOCITY BARRIER’ THAT A SPRING 
CANNOT EXCEED NO MATTER WHAT ITS SIZE. 


@ HOW LONG DOES IT TAKE FOR A COMPRESSED SPRING TO FLY OFF ITS BASE 
WHEN RELEASED—AND HOW LONG DOES IT REMAIN IN CONTACT UPON IMPACT? 


@ HOW CORRECT ARE MOST VIBRATION THEORIES? TIME-DISPLACEMENT PHOTOGRAPHS 
SHOW THAT SPRINGS SUDDENLY RELEASED OR RECEIVING A SHOCK DO NOT VIBRATE SINUS- 
OIDALLY. THEIR MOVEMENTS, IN FACT, CONSTITUTE A NEW TYPE OF FREE VIBRATIONS. 
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Spin: design equations have been based on the 
assumption that a load applied to the front end of the 
spring is transmitted through the coils instantaneously. 
In actuality, the force is transmitted in the form of a 
shock wave along the axis of the spring wire similar to 
a sound wave. 

his “surge wave” requires a specific time to travel 
from one end of the spring to another. Velocity of the 
wave is constant for any particular spring and is not 
influenced by the magnitude of the load nor, where a 
spring is struck by a moving mass, the velocity of the 
mass. However, the impact velocity does affect the 
implitude of the wave, resulting in a momentary coil 
deflection higher than predicted by static design equa- 
tions. 

Design equations developed from the theory of surge 
waves in springs can quickly answer any of the above 
questions. Fundamentals of the theory were first pub- 
lished in 1955 (see Editor’s Note) and have already 
found application in landing mechanisms, recoil 
mechanisms, shock absorbers, automotive valves and 
cam followers. The theory is not only applicable to 
springs but can be modified to analyze impact of elastic 
bodies. With elastic bodies, the surge-wave theory 
permits a more accurate and quicker estimation of con- 
tact time, rebound velocities and inpact stresses. Main 
points of the theory are summarized below, 


How Fast Do Springs Expand? 
(here are several theories in wide use today to de- 
ribe the motion of a spring, Fig. 1, which imparts a 
velocity to a mass M by preloading the spring and sud- 


denly releasing a sear or latch. The spring is defined 
by its parameters, such as wire diameter, mean diameter, 
and number of coils, which also determine its active 
Io satisfy the boundary conditions at the 
front end A, the accelerating force on M must equal 
the force transmitted from the front end to the mass, 
resulting in a differential equation of spring motion 


mass m. 


M oY =M $ = — P(L, t) (11) 
where P is the spring force and v is the velocity of spring 
end A measured along the spring axis. 

Until the concepts of the surge-wave theory were de 
veloped by the author, no general solution to Eq (11 
was thought to exist which is valid for all mass ratios 
M/m. Two approximate solutions were developed 
which were based on simplified assumptions of spring 
behavior. These formulas are inaccurate for smaller 
mass ratios and are valueless when describing the case 
where a precompressed spring is permitted to freely 
expand (M = 0). They are briefly reviewed before dis 
cussion of the solution based on the surge-wave theory. 


THEORY OF A MASSLESS SPRING 


This theory is based on static concepts and neglects 
the mass of the spring coils. It assumes that all coils 
are under the same load at the same time, which is 
equivalent to assuming an infinite velocity of wave prop- 
agation. Accelerating force on M is given by the static 
force P pertaining to the deflection y 

P(L, t) = Ky 12) 
Where K is the static load-deflection rate of the spring 





SURGE-WAVE THEORY 


Equation for the surge-wave velocity c in a compres 


on spring 1s 


d |& 

D \ 24 in 
where d is the wire dia and D is the mean coil dia. For 
1 steel spring where the torsion modulus G is 11.5 x 10° 
lb./in” and the specific weight y is 0.283 Ib/in.*, the 

irge wave will travel through the coils at a velocity of 


sec (1) 


c 88,600(d/D) in./sec (2 




















—_______—_ - 
Frontend A 
(X=L) 


] 7 
Rear end Z 
(xX =0) 


1 Schematic arrangement 


for the release of a preloaded spring and 


16S 


The surge time T, required for the wave to travel 
from one end of the spring to the other, is equal to 


L 3.17 DN 


- sec (3 


c 
where L is the active wire length and N is the number 
of active coils. For steel springs 


ND 


l= 39000 


(4 

The change in deflection per coil f, (dynamic deflec- 
tion) resulting from the surge wave is directly propor- 
tional to the velocity v. of the mass striking the spring 


: vol . soil (5) 

Ja cN in. /Ccol oD 

This deflection causes a dynamic stress that can be 

computed from the standard stress-deflection equation 
for compression springs 

. {Gd F ‘ 

Ss = =D psi (6) 

With springs that are struck by a mass or are sud- 

denly compressed, the deflection f in Eq (6) is the 

sum of the apparant static deflection f, (the deflection 

that will occur if the spring is moved slowly) and the 

dynamic deflection f,. Thus f = f, + f,. 
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and is equal to P 
while in contact 
cycle of sinusoid 


The time T, 
front end is equal 


At the instant of 
tial energy of the spring 1 
of the mass, and t 


comes 


For the case where spring is expanding freely 
the final expansion velocity roaches infinity. There 
fore, | q 15) is only valid r large mass ratios 


THEORY OF A CONCENTRATED SPRING MASS 
With smaller mass ratios M/m, it 


mass of the spring coils shou msidered in deriv 


ybvious that the 
ing the equation of mot more in the way 
of an empirical meth rofound and accu 
rate analysis, this led “assumpti of a concen 
trated spring ma 


Again all coils a med be under the same 


load, and the distribution of locity over the spring 


I 
rom zero at the 


front end. At the 
instant of full expan t] pring, the coils no 


coils is assumed to 


rear end to the full 


longer contain any potential energy, but still contain a 
kinetic energy | 


Kinet 
of the spring mass moving 
result suggests to divide the 
A massless spring having 


of the gi 


vermanentiy attached t 


en spring til 


I 
statx ing. Theref 


d 15 
M +1 replaci rm M 


EXPANSION ACCORDING TO SURGE-WAVE 
THEORY 
\ preloaded spring to be 
\l 0), has an initial potent 
released, there are no for 


ind the potential be 
l'o satisfy the new 
otential must be 
e W, of 
the spring 
ugh the 


from Eq (1) and is superposed t 


vave 1s propagated thi prin 
the spring. The coils affected by 
1 resultant extension velocity 
potential Theref 
tend to a zero 

ling with 


] 





A new value 


wire element the potential u which has the same 


dimensions as \ 


’ 
energy potentiai of a 


rm which simplifies the 
analysis of surge waves is analogous to the potential of 
a vertical column o uid measured by the velocity of 
flow at the bott 

rhe potential 


From Eq 
independent of the 


Eq 7 can 


Thus, t ot is proportional 
stress. It will be own th mpressed spring 


released will ‘shoot out’ with a velocity equal to 


potential to balance the boundary conditions 


SUPERPOSITION OF WAVES 


When an unstressed and stationary spring | 


Ss suc 


l 
denly compressed with a velocity v., each wire el 


ement 
passed by the generated wave will undergo a change in 
velocity equal to v, measured aiso along the spring 
axis (along direction y in Fig I 


will also increase in 


Each wire element 


a COMpressiol 
i IN} ¢ l 
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potential u 
ponents ol! 
ired ia in./se 

For a wave 

g and 

potential component « 
component in magnit 
Uy Ve 

Thus, a spring 
initial potential 


right going 


he 
treatment o 
finite spring is 
of a spring of 1 
boundary conditions, hy; 
sumed to enter the finite spring 
from the left or right. Thus when a wa 


spring end, an exactly similar wave w 
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Reiease t=0 a 


| Time 
| millisec 


On 
millisec | 


a+ 


! 


oO 
oO 


tt ttt ttt ttt 


of the release of a compressed spring taken 
with a continuously exposed film. Spring is 
shown preloaded at lower left corner Each 
coil of the spring leaves its trace as the film 
is exposed at a constant rate of time. Right 
side of illustration carries a time scale. When 
spring is released at ft 0, the front coil ex 


pands to the right and at the same time a 


bob to + bh 4+ 444-444 + 4+ 


surge wave travels in the opposite direction 


a 


Coils remain stationary until reached by the 


wave. Spring flies off rear base when wave 


+H t+ 


reaches rear coil. When spring strikes station 


! 


eens 


ary object (at right side of illustration) it will 
remain in contact the time necessary for the 
wave to reflect back and forth from front end 
Therefore, contact time is approximately twice 


separation time. 


> 


_ 








< Front end| of spring 
He = 17.94 in. he 





bi s._-1_Preioaded spring 


the spring at this moment begins to “jump” from 
support. After separation, the new boundary condition 
of zero potential at the rear end is automatically satis 
fied by the passing wave W,; there is no right-going 
wave. 

Thus the dynamic behavior of this spring when sud 
denly released is fully described by the entering and 
passing of a surge wave of infinite length and of con 
stant velocity and potential. This means that the 
spring will extend with a velocity equal to the initial 
potential u, which is easily computed from Eq. (8 
by using the static deflection in Eq (6) to obtain S. 
Thus, if a spring is compressed so that it is stressed to 
100,900 psi, the spring when released will shoot out 
with a velocity 

a 100,000 64 ft/sec 
(131)(12 

(‘here is a limit to the extension velocity that can 
be obtained with a compression spring. ‘The maximum 
stress that compression springs can be subjected to is 
approximately 200,000 psi for small wire diameter 
This results in a “velocity barrier’’ somewhat around 
130 ft/sec until materials are developed that can be 
stressed to higher levels. 

rhe time T, from spring release to separation of the 
rear end Z from its support is equal to the surge time 1] 
as per Eq (4). From Eq (4) it can be noted that the 
surge time is independent of the stress imposed on the 
spring. Therefore, two similar springs will jump at the 
same time when released even if one is compressed to 
a much higher degree than the other. 


170 


Theory Confirmed by T-D Photograph 


Actual behavior of a spring when suddenly released 
is illustrated in the time-displacement photograph in 
Fig. 2; the photograph also shows the behavior of a 
spring when striking a stationary object. The spring 
has an index of C =D/d = 7.49 which puts it in the 
medium range. Preloading the spring caused an initial 
static stress of S, 160,000 psi which is equivalent to 
an initial potential of u, 102 ft/sec. Calculated 
values of other important static and dynamic parameters 
ire compiled in ‘Table I (listed under Spring No. 1 

Right-hand side of the photograph carries a 
cale in millisec; the horizontal displacement scale 
i number of vertical lines traced by markers 5 
ipart The film passes mtinually through the mera 
ind the high point of each coil reflects a light to the 
lens and traces a continuous time-displacement curve 
wf the record on the photograph. The pitch between 
uccessive coils can be measured as the horizontal dis 
tance between tl ponding traces and the chang« 
of pitch indicates the corresponding deflection per ¢ vi] 
By knowing the deflection, the local load P, the stress S 
ind the potential u can be calculated 

rom t 5 to 0 the spring remains stationary in its 
precompressed state. At t 0, front end is released and 
begins to move immediately. However, it takes onc 
millisec for it to reach its full extension velocity v,. The 
velocity is sure t 102 ft/sec, which is in excellent 


] 


agreement lue predicted by Eq (8 


160,000 


131)(12)_~ 202 ft/sec 
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2 Time-displacement photograph 


Specific force P/Pj 


Theory af concentrated 
spring mass 


3 Chart for 


determining how fast a precompressed spring 
will propel a mass. The mass ratio (mass of 


object M to spring mass m) is known for any 


oO 
@ 


given condition This gives the velocity ratio 


from the chart. The value for u;, which is the , Theory of 
expansion elocit of the sprir nd me mM 

XE Si v ity o ring vu er so Results from wommtee wine 
7 D-photogrophs 


precompression but with no mass, is obtained 


Velocity ratio v,/uj 


from Eq 8 The chart also shows curves 
based on theories in se today, and 

“~+ Surge wove theofy 
from time-displacement photographs : 
that both other theories give inaccurate 


where the mass ratios are 


2 3 
Moss ratio M/m 


Stotic ¢onditions 


4 Dynamic 
Solid lines according to force-displacement curves For static condi 


surgé@-wove theory tions, the spring force varies with displacement 


only, and the force-displacement curve is a 


s 
~ 
a 
cv 
2 
_ 
° 
. 
V 
= 
ro) 
e 
a 
n 


straight line For dynamic conditions the 
curves vory also with the mass ratio, approach 
the static curve when M/m approaches 


? ; ty, and approaching two straight lines at 
4 Curve according to the 


j angles whe M/m approaches zero 
theory of concentrated spring moss 


0.2 -0.2 
Specitic displacement y/yj 


TABLE I—DATA ON SPRINGS USED IN EXPERIMENTS 





Spring Sprir 
Value . 20 Ur No. | N 





Mod. of torsion 
Basic Wire dia 
param Mean coil d 
eters Active coils 

Free height 

Active weight 


Surge time 


I ntial Initial height 

cond Deflection 

tions Initial load 
Initial stress 


Initia potent 


Ext. velocity 
Surge time 
Separation time 


Period of vibration 
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New Theory Applied to 
Springs Driving a Mass 


nt h t 


2nd 


\ separotion 


Time t, millisec 


ttt tt tt ep 


| Fn 
; : Seporation 
* T 
la = 19.8msec 


Je --T+D of moss 5 
pawn Epprmee” al Time-displacement 
to final velocity R photograph of a precompressed spring 

+ " 1__ Release - leased at ft 0 an 1a remains i 
(t=O) , 
spring expands na eparate trom fr r upport t 14 tl 
Free height a g me } ear support a 8 millisec At 
- - militsec the 
\7.9iF 
j then decreases 


iriving a mass Spring is re 


2 contact with the front coil as 


. from the spring Velocity of spring 
4“ 1d mass strike an object and rebound 





. ~feor and 
6 Behavior of front froces 
an unattached spring when struck by a heavy mass at velocity v of moss 
The front (right) end of the spring, which remains stationary until the vi 
: |\ Veloci?, 
surge wave reaches it, surges forward at approximately twice the y 


opproximotety 


velocity of the mass (as predicted by theory). Repeated reflection of 2070 -----t--~ 


the wave causes the velocity of the spring ends to alternate abruptly 
between 2 v. and zero 
1? -ve/roc 
Opprox 
zere 


Front end 


of spring 
<p 


Surge wove 








/astent of impoct 

















T-D PHOTOGRAPH OF A SPRING DRIVING A MASS 
Spring No. 1 again has been preloaded to S, = It 


Maucd UO. 
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Impact of Freely-Moving Springs 


Impact of ret moving spring against 


ght end be 
to move at 

f the striking 

The photogr: 
reflection of the wa' 
both free. Each 
velocity changing 
These reflections 
at a fixed end of 
amplitudes of the 
each other, while 
waves nullify ea< 
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Free Vibrations of Springs 


ywest natural frequency 1 f 


support 
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Approximately 


tint 
mpact reaches 


Or 
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n the stop Contact time 
llisec « ympared t 
6 millisec. Extensi 
to the initial imp 
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Time, vs millisec ~~ a 
50 40 30 20 0) 


Time ina 
Spring petecsed | | 
S, Sc | 7 Vibrations 


in a spring with one end attached to a base 





1 Surge Spring was compressed (at right) and then re 
To = 2.32 millisec 


7 wave leased Time is recorded from right to left 
F oan ‘ Saw-tooth motion of front end A (top end in 
< s < 
5 
\ 


op 
——Y NO eee : ’ this illustration) is at variance with the har 


oY 
th, i monic theory of vibrations which 


predicts a 
Free sinusoidal motion. Actually, all 
height 

i 


coils undergo 
abrupt changes in velocity from zero to 47 


ft/sec (equal to expansion velocity u; for th 


Com- spring) to zero velocity and then to 47 
pressed ft/sec 
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EDITOR’S NOTE: Fundamentals of the surge-wave theory 
were first published by Dr. Maier in Part II of a two-part 
series on Dynamic Loading of Compression Springs, January 
1954 page 162 and March 1955 page 162. The first article is 
an introduction to dynamic loading and outlines why stati: 


concepts fail to accurately predict spring behavior 
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Automotive designers 
recently received these 
fele-lelaliome-lelelel—s-salelal—) 
from Kaiser Aluminum, 
jey-t-1-1e Mo laMe-le)e)iler-telelal-] 
in other fields. The 
idea was, of course, 
to show how to... 


DESIGN FOR ALUMINUM 


“Del Mar” hos semi-concealed headlights 
(above) behind a bumper-grille extrusion with 
slots for engine air and a leading edge of molded 
rubber. The rear (left) features cast or extruded 
deck and fender sections, also cast center and 
end bumper sections and exhoust pads. 
Ornamentation is integral with components. 


Extruded aluminum panels, 
in various colors and textures, are 
fluted to accentuate the long, low 

sweep of the “Granoda.” Wheel wells 

are stamped, bumpers and wheels cast, 
all of aluminum. Wheel hubs and broke 
drums are integrol. 






































Firewall, toe-board and 
panel parts are aluminum castings, 
textured to make carpeting unnecessary. 
Seat frame is forged for sculptured 
styling and lightness. Inner door panels 
have cast-in texture and trim. Some 
designs have die-cast doors, cast frames, 
instrument panels. Weight saving 
over-all is estimated at 1000 pounds. 





Test set up... 

used to determine interrelationship of design factors in 

the use of O-rings. At (A) the pressure is zero and the | 

ring has a thin contact band around the transparent WOOF O-RINGS | 
cylinder. At-(B), 180 psi nearly doubles the width of ; SIZE: 45 PRESS 
this contact band. VIEW: LEFT DATE 


OW TO APPLY “RING 


JOSEPH G. ADILETTA 


Assistant Laboratory Manager, General Engineering Laboratories 
American Machine & Foundry Company 


Test program develops simplified principles for proportioning mechan- 
ical parts to achieve maximum sealing at minimum cost. Type of sealing 
required dictates seal choice. Effect of factors such as fluid pressure, sur- 
face finish and eccentricity of shaft and cylinder on initial “squeeze,” 


cross-section ring diameter, and Durometer of rubber. 


typical application. Here is a brief 
iriables and their fundamental rel 


Initial Ring Compression (squeeze) 
t Prior to application of fluid pressure 
| ympressed between the 
umount of initial compression 
individual configuration Although a 
jueeze results in a tighter seal, a tigl 
friction in sliding applications, 
static ones. It is therefor 
proper squeeze without disturl 


important. 
Shaft and Cylinder Dimensions 


Ihe ring is selected to fit the shaft 
DESIGN FACTORS light stretch. For exampk 
te r ce mining t I 1) Shaft diameter: 3.990 
\ centricit 





Rubber Hardness (Durometet 


i? 


IK 


ction Diameter of the O-ring, 


( 


Table |! 
Nominal Ring Dia, in. Cross-Section Dia, in. 
Up to 1/16 1/32 
Up to 3/8 1/16 
Up to 3/4 3/32 
Up to 1-1/2 1/8 
Up to 4-1/2 3/16 
Over 4-1/2 1/4 


; 
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Friction force, 


Ib 
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a—Groove width P-Piston dia 








b-—Free ring od d-Ring dio. cross section 


C- Cylinder dia D-Ring nom. dia 


1 O-ring application ... 


plus main design dimensions and their symbols. 


Lubricoted 
0.020 in. 


squeeze 


30 40 50 60 70 80 90 
Durometer 


2 Friction versus Durometer... 


test of a Yis-in. dia cross-section O-ring both dry and 
lubricated 


3 Friction force... 


as a function of squeeze (A), speed (B), and (C) a comprehensive 
plot of friction forces for various dry afd lubricated O-rings 


Squeeze, in. 


Ib 


Friction force, 


Eccentricity of the Shaft and Bore 


Static vs Dynamic Application 
\ 


A- 0.024 in. Squeeze lub. moly- 
kote O.003 rad. clearance 
B- 004/ in. Squeeze 


C— 0024 in. Squeeze motor mica 
coated & set 2 days 





yin Cross section diameter (double ring) 


2.0 25 
Speed, ft per min 
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5€ proporti na 
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Friction force, |b 








creased, provided the assembly is centered before bolt- 
In this case, amount of extrusion becomes a factor 
ind clearance is acceptable only up to a certain pressure 


relative to Durometer. For example, 15% 


of the cross 
ection diameter of the ring should be a safe clearance 
up to 500 psi, with no deformation. Based on rubber 
deformation sealing theory, this figure would be mod- 
ified to permit a desired amount of extrusion to take 
place by altering the clearance-Durometer-pressure rela 
tionship 


The “Check Valve” 


itic seal) may be achieved with a Durometer less than 


type of sealing (excellent for 
+ 
70 for pressures less than 500 psi and clearances in 
proportion to pressure and Durometer. 


DESIGN FACTORS 


It is possible to install an O-ring which will compress 
on either its ID or OD by dimensioning the piston ot 
haft groove OD equal to the at-rest ID of the ring 

the cylinder with an ID equal to the nominal OD 
of the ring. The mating part will then compress the 
©-ring at installation. 

If the ID of the cylinder corresponds to the OD of 


+} 


he O-ring, and the OD of the retaining groove in the 








































































































































shaft or piston corresponds to the ID of the O-ring, 
there will be no squeeze when the piston is assembled 
into the cylinder. (Even this type of assembly would 
seal effectively, although some leakage may occur dut 
ing the pressure buildup As soon as the pressure is 
suficient to force the ring into the clearance space 
between the piston and cylinder, the seal functions like 


a check valve, as though originally designed with proper 


squeeze. 

lo avoid low-pressure leakage, the mechanical design 
and the dimensions involved should be such that the 
rubber is compressed between the piston and cvlindet 


( 
before the pressurized fluid contributes to the squeeze 

If the amount-of squeeze were held constant for all 
cross-section diameters, it would represent a larger per- 
centage of a ys-in. cross-section diameter O-ring than 
of a }-in. cross-section diameter ring. On the other 
hand, if a constant percentage of diameter were used 
for design, the advantage of some applications would 
not be achieved. Therefore, for rings 4-in. cross-section 
diameter and smaller, a 10-15% figure may be used, 
but for larger rings, actual dimensions should be used 
to fit the application. 

The main advantage of using dimensions instead of 
percentages of squeeze 1s that various factors affecting 
sealing may be adjusted for before the parts are dimen- 
sioned. If the 10 
cost factors may be overlooked. 


DESIGNING A TYPICAL INSTALLATION 


Initially, certain factors are known and others can be 
established. Fluid pressure which will be encountered 
and type of application (static or dynamic) are predeter 
mined. For this example, consider a dynamic shaft-to- 
cylinder application with low pressures. Shaft and 
cylinder dimensions are calculated for a 4-in. O-ring 
installation, and eccentricity of the shaft and cylinder 


assumed standard relative to tolerances 


rule is applied exclusively, risk and 


on the parts 

Ihe next step is to establish a basic surface finish 
which is standard for an application of this type and 
economical to apply, such as 64 microinches rms. The 
lubrication requirements depend on whether the fluid 
to be sealed is a natural lubricant (water or hydraulic 
oil ° 

Ihe remaining variables may then be determined 
thus: 

Initial pressure or squeeze required is primarily based 
on fluid pressure to be sealed and component dimen 
sions. Designed squeeze must be sufficient so that the 
rubber’s resistance to compression exerts a pressure on 
the cylinder wall greater than that of the fluid being 
sealed. (Stress-strain characteristics of 50-Durometer 
rubber compound are given in Fig. 4). The cylinder and 
shaft should then be dimensioned to provide the re 
quired compression. 

Cross-section ring diameter used is governed by the 
squeeze determination. Amount of squeeze will dictate 
what diameter is required to fall within percentage 
limits described in the previous section. Surface finish 
must also be considered when determining cross-section 
diameter, but in this case it is assumed to be free of 
iinperfections. 


Friction is a function of squeeze and lubricants 
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TABLE 1}—RUBBER IDENTIFICATION (SAE-ASTM- -MIL-R-3065) 


SB-5 1!2-A3C 


——— 


BASE POLYMER** Gata 


lil oe Bitten SPECIAL CHARACTERISTICS 


(Non Oil Resistant) i (to be met when indicated) 
RS —- Synthetic — GR-S A ~~ Oven-aging requirement (Note 
(Non Oil Resistant) 


SA — Synthetic B Low-compression set requirement (Note 
(Not in General Use) 


(Maximum Oil Resistance) C — Weather-resistance requirement (Note 
D 


SB — Synthetic — Buna N — Load-deflection requirement (Note 
(Good Oil Resistance! 
E — Oil-aging requirement (Note 
SC — Synthetic — Neoprene 


(Fair Of! Resistance) F -—— Flexible a! —40F (Note 


F-F Flexible at —70 F (Note 
HARDNESS 


Grades — Durometer G Max. resistance fo tear (Note 
(Shore A) Note 3 








H — Max, resistance to severe flexing (Note 


| 


J — Superior abrasion resistance (Note 


CON OUA WwW 
88S8Sssq 
it He He He HE He 
Aananan 


K Adhesion requirement (Note 


| 


lL — Max. resistance to moisture absorption (Note 


M — Max. resistance to repeated impact (Note 2) 


Tensile St th 
(nd ee Digit) N — Max. fiammability resistance (Note 2) 


Note 3 


00 — Not Required 

03 — 300 psi R — Indicates a resilience test requirement (Note 2) 
06— 600 psi 

09 — 900 psi Z — An additional lab. test over those designated 

12 — 1200 psi by the suffix letters listed above, or life or per- 

15 — 1500 psi formance requirement (Note 2) 
18 — 1800 psi 

20 — 2000 psi Note 1. Values required and test methods are covered in 
25 — 2509 psi specifications. 

30 — 3000 psi 








P — Min. staining effect on enamel and lacquer (Note 2) 


Note 2. Values required and tests shall be arranged between 
** The classification of the compound is deter- purchaser and contractor. 


mined by the predominating basic material 
therein. Note 3. The indicated digits covering hordness and tensile 
strength also set up certain elongations to be met 


ll permit. In th 
1 pressures, n 

f shaft and 

out 60 Durometer 








} 
ire unu nalh 


rough Use 


met 1 . 
diametet Tlliy 


however, 1 

pon space requirements and other 

When an increase is not possible, a 

rubber Durometer will help to overcome 

surface imperfections, although any such 

be regulated by the fluid 
of the application 


Id necessarih 


OBSERVATIONS MADE DURING TEST 


ssion set characteristics are a function of the 
pound. It is possible to specify any desired 
by choice of appropriate compound 
will change accordingly, 
set is based on permanent depression 
ressure following each specified load 
certain perce! y i cross section 
set 
+() 


30 


minimu 
men di 
Durometer ring appears a set more 
nd the initial str t installation mav be 


not affect 


harmful 


haracterist Dut at temper 


l'emperature 


compounds are unstable and 
the Duro 

with the 
will increase to meter more quickly 
Durometer to § lhe rate of Durometer 
increase depends on temperature, exposure, and initial 
Judging from field experience, a shelf life 

is not considered harmful 

n experiments with molybdenum disulfide 
id electrofilm, on O-rings and inside cylinder 

|. Molybdenum disulfide com 


pl ved ineffectual 
n g enial showed no apparent sur 


face smoothness and made no signihcant 


friction force Powdered MoS, was an eff 


cant as long as it remained in place 


Baking a film of molybdenum 
did not satisfactorily 
inadequate and the film 


red 


yperation of the parts 
Surface-finish difference 
n friction force with 
63, and 200 microinch rms 
surfaces were scored and damaged by th« 
rms. Harder rings, such as 90 Durometer, chipped 
easily and damaged unde idverse conditions 


characteristic appears serious in considerati 


ipplications using the higher-Duromete1 


extremely soft rings, abrasion o1 


1} 


but pinching is poss 
pulls the ring out 
nicks, and the like on s 

mental to sealing effectiveness once the ring is install 


A 35-Durometer ring exhibited perfect sealing quali 


with 2 x 1/16-in. scratches. ‘The relationship of 
face defects to sealing effectivity follows a definit 
in the range of 30 to 90 Durometer h 
point at 70 Durometer 


EDITOR'S NOTE: Recent articles on the design and appli 
cation of mechanical seals include 

“Gasketed Joints for Electrical Equipment,” March 1957 
page 183. This article covers the design criteria, character 
istics of ideal gasket material, 8 common material types 
18 basic joint designs, maintaining tightness, cementing, 
splicing and assembly 

“Rotating Seals for High Pressure,” February 1956 page 
140. Effect of hydraulic balance, structural design, packing 
and seal face materials on selection of rotating mechanical 
seals for severe operating conditions 

“High Temperature Seals,” January 1956, page 151. Fac 
tors affecting design of glands for sealing reciprocating or 
rotary motion under extremes of heat and pressure; seal 
material, gland design, lubrication and surface 


5 Baked film... . 


of molybdenum disulfide on O-rings chipped and 


flaked in use. 





A Product Engineering 
SPECIAL REPORT Forged ond 


signs for meta 


permitted reductior 


design for 


METAL- 
POWDER 


PARTS 


Robert Talmage Consultont, New Canaan, Cons John Kolb « 


Product 


En 


Product designers are turning to powder metallurgy at a rate 
that has caused iron-powder consumption alone to multiply more than 
fivefold in only eight years. Since 1937, when the first sintered steel parts 
were produced in this country, tens of thousands of structural applications 
have been found for metal powders. 

There is solid basis for putting powder metallurgy to work. The process 
ties up proportionately less money in equipment, reauires less manpower, 
saves material. Peculiar alloy combinations and structures, with unusual 
characteristics and properties, are possible. So are shapes that could not be 
fabricated in one operation. 

Why then is powder metallurgy only now becoming self-sufficient? Most 
sintered parts were formerly made by the older techniques, and the switching 
was done in rather routine fashion, without taking full advantage of the 
possibilities in power metallurgy; the information needed to design such parts 
“from scratch” has not been generally available. 

This report is a start toward presenting such data. Because a relatively 
new process and material are involved, few exact mathematical values can be 
included. Instead, the emphasis here is on the engineering philosophy and 
general considerations applying to such elementary factors as part volume, 
weight, dimensions, shape and density as they occur in each component 
designed for the process. 

Copyright 195, The McGraw-Hill Publish 
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HOW DENSITY IS CONTROLLED 


+ + + } atl 
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carbon sin 
any metal-powd 
mechanical pro 


hed part Db 


Tools For A Metal Powder Gear 


Kitchen utensil gear (see dimensional drawing at 
right) formed by this tool set was designed to be 
made specifically by the powder metallurgy process. 





DESIGN SUGGESTIONS FOR SOME BASIC SHAPES 
hapes and types of contours, progr 
have been selected to demonsti:at 
influencing the design 


hese in lude: a pid:n 


a flanged cylinder 


Solid, Cylindrical Parts. Opini 


} ‘ 


bide die insert 


forms gear teeth 





The metal powder process eliminates sec- 
ondary machining operations, and produces 
this %-in.-dia gear (above), ready for assem- 
bly. 

Gear has round bore formed by cylindrical Core rod forms rou 
core rod; octagonal hole in lower die forms 
hub OD; octagonal ejector punch compresses 
hub section. Tool set drawing at right 

Bevel-geor teeth (18 pitch) are formed in o 
carbide section of die, with pressure applied 
by mating upper punch. 

Recess in upper face of gear is designed to 
keep density uniform throughout central sec- 
tion of part. Projection on lower face is formed 


by a spring-mounted moving die section. 

















METAL- 
POWDER 
PARTS 


Indexing gear for business machine 


Design details readily Main drive pinion, 3/16 in. thick, Gear reset pinion for small clock is ; 
produced by metal for small alarm clock; teeth on hub ¥e in. OD and costs about the same has D-shaped core hole, an ie 
powder process. are 32 pitch. Shoulder on opposite as stamped part, but is more uni modified gear flange, % in. dia 
Parts are about twice face has tenon to allow staking to form and has no burrs requiring If machined, this form would have 


actual size wheel in later operation additional operation to remove to be milled on an indexing head 


Flanged, Cylindrical Parts with One or More Holes 


; 


Pole piece for shaded pole electric motor was formed Bronze bushing for gas meter is Pallet or timing rocker, 7/16 in. 
vertically by arc-shoped punches. Projections on punch % in. OD and has a tapered face long, used in clock mechanism, 
faces produced the recesses. Part is 1 in. long opposite the blind hole. Radius. at required sharp-edged corners, ob- 
closed face was produced at bot tained by splitting die sections a 
tom of die. Blind hole is straight these points. Uniformity and smooth 
sided and formed by core pin in finish of sintered part eliminated 
upper punch. Core pin has cone hand polishing. 
point, which formed hole. Density 
at bottom is high but acceptable 





dia 


model locomotive has helical teeth 


Helical drive gear, 2 in for 


on outside diameter formed by 


punches rotating during pressure 


stroke. 


\l 


DESIG 


+ y . 


Face of dog clutch for household 
fan, ¥e in. OD, has two projections 
To maintain desired density in these 


lugs, recesses in opposite side are 


formed by projections on 


punch face 


upper 


die set for this bevel 


OD, was formed by hub 


into female die 


Cavity the 
for hand drill, 1 
bing desired gear 


in geor 
in 
contours 
section. Taper between top surface and gear 


teeth prevents punch from hitting die in 


closing 


Small 
which runs into 0.003 in 


smooth 0.020 


radius on both ends 


clock part has in. slot 


Timing cam 5/16 in. OD for alarm clock. Face 


cam and three-step thickness formed in con 


ventional double-action press and tooling 


Density varied but was within acceptable limits 


DETAILS 


locomotive drive wheel, 


hub of 
OD, has two cores 


Center toy 
15/32 


Deep recesses formed by projections on top 


punch are rounded to aid in displacement of 


in one eccentric 


Rotor for toy electric motor, 7/16 powder to prevent variation in density. Lower 


16 in 


in. dia, is an example of extreme punch is about 1 smaller diameter than 


die and punch contours, combined 
with long 0.050 in. hole 
still 


the part itself 
Pin could 
and withstand 


be no smaller 


friction developed in ejection 





Fine Surface Detail Side wheel of truck for model train is 1 Markings and face contours on this valve 
in. long; contours and detail are modeled to handle were made by recesses in upper punch. 


U | i i . . . 
Paae? 180 Sines eaten! cen) scale. Thickest portions (at ends) have blind Projection on lower punch formed steps on 


oblong cored holes to clear ends of truck bottom. Stepped core pin produced two- 
axles. Oil impregnation provides lubrication. diameter hole. Part is 1% in. long. 


SPECIFICATION OF SINTERED PARTS 


+ 


Face-serrated part (13/16 in. OD) right, ad- 
justs elevation of fan. Recess in opposite 
face mates with tubular cradle of fan. Steel 


was required for hardness and wear resistance 


Cam and gear, 1 13/16 in. OD, left, com- 
bined for calendar clock. Any other process 
would have required two separate and ex- 
pensive parts, with a difficult assembly opera- 
tion. High hardness was required for wear 
resistance. 





Typical parts redesigned as sintered compacts 


About 1'/2 times actual size 


Center pinion for alarm clock, below, for 
merly made by inserting and staking steel 
pins in a machined brass hub. Sintered steel 
port, left, 7/16 in. OD, costs less and avoids 


loose or missing pins Oil impregnation im 


<> 


pre ved weor resistance 


Drive gear (1 9/16 in. OD) for toy construction set was originally 
a staked assembly of a brass-plated steel stamping and a machined 
hub. Hub is drilled and tapped, as before, to take a set screw. Note 
multiple holes in wide thin flange. Separate punch under flange sec- 


tion helped in ejection 


Ratchet for alarm clock, below, as a metal 
powder part right costs somewhat more 
thon the stamping left, but is more uniform 
and sharper deeper teeth improved per 
formance Hub is longer than would be pos 
sible if stomped and provides better align 


ment. Small pad on other side spaces ratchet 


edges away from mounting plate 


OF 


THE POWDER METALLURGY PROCESS 
ba] a cael Parts designed “from scratch” 


for powder metallurgy 


About twice actual size 


Escapement pollet, above, for alarm clock 
bell has projection keying into recess in stams 
ing to which it is staked Projection extends 
to edges of shape to aid in venting air trapped 


in recess in upper punch during compacting 


Drive hub, left, 1 in. dia. for stove timer 
required sharp corner between tooth and 
flange. Steel provides wear resistance. Tool 
ing was relatively inexpensive; shape would 


be impossible to machine 





IS POWDER METALLURGY GOOD ONLY FOR 
LONG-RUN JOBS? 


BACKGROUND READING 


A number of earlier articles have included data on adapting 
design to the specific requirements of sintered powdered parts 
Recent ones are 

“Submicron Metal Powders” June 1957 page 182; finer particle 
sizes make sintered parts as strong and dense as solid metal 

Powder Metal Process and Part Design’ Design Digest, Mid- 
October 1955 page D14; influence of shape, size, tolerances and 
mechanical properties on selection cf metal powder process 

High-Strength Alloy-Steel Powder-Metal Parts March 1955 
page 133: hardenable allov parts with strength, hardness and 
wear approachinc solid metal 

‘Powder-Metal Bronze Bearings” April 1954 page 182; press 
fits, load capacity, ID close-in, running clearances, bearing cham- 
fers and other desian data for self-lubricating bearings 

“Powdered Metals—New Uses Mav Surorise You” Design Digest 
Mid-October 1953 page B28. Summary of significant developments 
affecting design of parts 

















Pes trsettivuewrcccy peeeiee TEtitiiy 
Pipe friction. . . 

alculat are checked expe 
at Newark College of Engineering 


. 
Loss facto 

for various valve styles are determined by 

ynnecting pressure taps t appropriate 


manometer 


Maarrasaaatsere ress ever rvees 





FRICTION 


in Pipes = 


a wide-range nomograph 


alculation of friction-pressure drop pipes is drudgery to those who 
do it frequently, and the occasional calculator may have trouble gettin 


. , 
started. This nomograph will help both groups because it covers viscous 


and turbulent flow in an easy-to-follow manner 


REAGAN HOUSTON, 


Senior Engineer 
Linde Company 


Tonawanda, N. Y 


mm of friction-] 


i 
in important frst 
raul ictuating 
forced flow h 
nd automotive 
methods, 
en made which leave tl 


the 
“Does this chart apply to my problems?’ 
nomograph has 


been developed 
g equation without the 
Accuracy is that o 


very low pressures 


\ it 
chang ; 
piping many existing 


; tory ’ 
Sumptions are oft 


1 +} 
Tih (Lie i 


r simplifying assump 


f the Fanning equation itself 
molecular flow may occur and 
Fanning equation is inapplicable. Here, the 


pI 
ure in microns of mercul 


y times the pipe diameter 
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times viscosity 
simple equation gives the 
tor and Reynolds numb 
1 turbulent regions 


tandard graphical relat 


sembly of so many ste 


yecial aids for the user 


n th operation lines for 


ree 
w which scales to ust 
ction, the prop 
on the approach 
utside line. 


common p! rty nad 


TABLE 1—Typical Viscosities in Centipoises at 68 F 





Hydrogen, | atm 009 
Methane 

Air 

Water 

Kerosene 

Sulfuric acid, 60% 


Linseed oil, raw 





] 
< 


fluids In the t 


lrop rl lire 
} Varies all 


vithin 
smooth tubing in the 


} 1 
liquid the aver 


EDITOR'S NOTE: Other recent articles concerned with fluid 
flow analysis include 

Nomograph for Designing Gas Nozzles and Orifices” Ox 
tober 1956 page 141. Chart gives weight rate of flow if pres 
sure ratio, upstream pressure and orifice diameter are known 

Pressure Losses in Flexible Metal Tubing” April 1956 
page 223. Friction coefficients and pressure loss data for 
corrugated flexible hose of annular and helical type at high 
flow rates 

Theory of Hydraulic Flow Control” April 1955 page 161 
Comprehensive presentation of methods for calculating hy 
draulic resistance in parallel and series piping circuits, valves, 
ventures, orifices and other flow-limiting devices 

Visual Flow Analysis’ August 1955 page 154. Summary 
of simple and inexpensive empirical methods for studying 
and recording fluid flow around solid objects and through 
CONSUFICHIONS In piping 

Reynolds Number Chart April 1955 page 213. Nomo 
graph for computation of Reynolds number for liquid flow 
in pipes } to 120 in. in diameter 


int on line 
psi per ft. 


50,000 to line z and 


in. to a turning po 


EXAMPLE 


A liquid of 60 tb/cu ft density and 0.4-centipoise 
flows through a 2-in, ID tube at the rate of 


50,000 lb/hr. What is the friction pressure drop per 
foot of length? 
line y back through W 


finally through D = 2 to AP/L of 0.061 


viscosity 
Begin at the upper left-hand chart at W = 50,000. 


Proceed through D = 2 
x, then through u of 0.4 to the Reynolds number of 


395,000. Go vertically to the line marked “tubes”, then 


horizontally to a friction factor of 0.0035. From this 


friction factor, proceed through p = 60 to a turning 


point on 
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14 WAYS TO FASTEN HUBS 


| Cup-point setscrew ... 
hut A) bears against flat 
»nal horsepower drives 
frequent removal and 
B) prevents shaft moarrir 


Not suitable where 





4 Splined shafts... 


are frequently used when gear must slide Square splines 
be ground to close minor diameter fits but involute splines 
self-centering and stronger Non-sliding gears may be ; 


to shaft if provided with hub 





~/ 


ae 
te 


Tapered 
rings 


errina 
= 7 


| 


7 Interlocking... 


tapered rings hold hub tightly te 
nut is tightened. Coarse tolerance 


YY of hub and shaft does not effect 

’ as in pinned and keyed assemblies 
is required (A) for end-of-shaft mo 
plates and four bolts (B) allow 


mounted anywhere on shaft 





> 
A 
A 





TO SHAFTS 


2 Tapered shaft... 


“ ke 
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U Feather hey 


3 Feather key... 


B i key 


” P hoft wit 





5 Retaining ring... 


shaft necessary Pin se 


of hole threaded 


I) 


An 


of hole threaded 
Hub holt of hole 


not threaded 


8 Split bushing .. . 


has tapered ter diamete 


lit hole 


bushing ha 


shing ha/f of 


e nor threaded 


r removing from 


short 


tom 


r 5 ped 
én ofter assembly 
Ys — 

c A y 7 
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‘Os 0 a 
‘y tw. CoO 
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6 Stamped gear. 


e wire 5s 


Aub clamp 
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Bushing h 
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9 Split hub... 
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SWITCHING- 
LOGIC FUNCTIONS 


simplify application of static control 
devices for machine controls .. . 


JACK SHEETS, Mgr., Panel Product 
and 
RUSSELL A. BROWN, Appiicot 


neral Purpose Control! Dept., General Elect 
Bloomin zton Ilinois 


CR-B 


ihe MEMORY f 


+ 
till 


; 


nentary oO 
\IEMORY elemen 
nals, ON or OFI 


milar to a lat 


holds the Tn 
et coil 

A second ty 

ith : 


taATTer Ircul 
START button 
CONTINUED ON PAGE 198 


| Comparison of... > 
logic functions and their equivalent relay circuits The inputs rep 
resent electrical contro! signals while the output is a new signal. For 
the AND, OR, and NOT functions the number of inputs is not limited 
to those shown here. When the output of an AND is applied back 
to the input this circuit provides a type of MEMORY function, and 
is called a SEALED-AND MEMORY. There is, however, a distinction 
between this and the other two types shown The PERMANENT 
MEMORY provides a function which remains in the ON or OFF state 
even though power is removed from the unit. When the power 
is reapplied, it comes back on in whatever condition it was when 
deenergized The RELEASE MEMORY is a function which has to 
have an input to turn it ON and an input to turn it OFF; it cor 
responds to a relay with two coils and a mechanical latch which 
holds in the energized condition To return the relay to OFF 
itional control-relay the drop-out coil must be energized 
The SEALED-AND MEMORY, although it produces an output once 


C, and D must be te 
: : an input has been applied, will return to the OFF condition once 
im be energized power is interrupted. In this respect it is a useful fail-safe device 


duct Engineering 





LOGIC EQUIVALENT 
FUNCTIONS RELAY CIRCUITS 











































































































TIME DELAY 














the STOP but 


Sequence Analysis of Machine Cycle 
and Driving-Device and Pilot-Device Functions 


} 1) 
) \ 


SEALED-AND MEMORY 
funct LIME DELAY, 


time delay aft 


t DRIVING-DEVICE FUNCTIONS, 


SEMIAUTOMATIC OPERATION 


Down-Rivei <clenoid: 1. Energized by DOWN pushbuttons 


+ int +} 


2. Deenergized by limit-switch LS-1 


Applying Logic Functions 3. Reenergized after TIME DELAY 


4. Deenergized after dwell time 


UP CLAMP STOP limit-switch LS-2: Momentary type, one open 
and one closed circuit 
Operates as clamp ram 
starts down, operated 
again when rom is re- 


tracted 
UP RIVET STOP limit-switch LS-3 Same as LS-2 


Down-Clamp solenoid 1. Energized by DOWN pushbuttons 


Deenergized after dwell time 


DEVELOPING THE SYSTEM Up-Rivet solenoid Energized by dwell time or UP 


pushbuttons 


Deenergized by Rivet Up limit 
switch LS-3 


Up-Clamp solenoid Energized by dwell time of UP 
pushbuttons 


Deenergized by clamp up limit 
switch LS-2 


NOTE: Up and Down solenoids cannot be simultaneously 
energized in either the INCH or AUTO position. All solenoids 
are in the INCH position with the AUTO source disconnected 
and are energized by individual pushbuttons 


PILOT-DEVICE DESCRIPTIONS 


DOWN pushbutton Momentary-contact type, one open and 


one closed circuit 


INCH buttons Momentary type, one open and one 


closed circuit each 


DWELL limit switch LS-1: Momentary type but stop can be set 
to operate also as maintained con- 
tact; one open, one closed circuit 
Actuated by down-stroke of clamp 


ram; released by up-stroke 





t ram to build ip t the vain n vy t ! 1 MEMORY 
t f RELEASI \ 
n lelay deenergize ti 1 WN | 


the Up solenoids of both timing int 


d at fixed speeds until the toy \IEMORY 


topping trave : @ n 1} I l t 
mplete RELEASE MEMORY) 
gnal to TIME DELAY 
Control Circuit Analysis erat for the | 
butt d the DELAY 
{ i 


++ 


mn and 


Down-R 
t n ction. Signals from 
DOWN t 1 the DWELL limit switcl 
t licating the need for a MEM 


- 
ORY 
IS 


r TIME DELAY’ 


LS-3 
thus cutting off 


AND element 
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| perat 
A TIME DELAY 


+ +! 





UP-RIVET 


STOP 
ed 


Clomp rom 
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own 


























2 Elementary sketch . . . 
§ a hydraulic riveting press wit! pe 


ing functions and ¢ t dev 





Press Ged 


Paes 














UP-CLAMP 
STOP 





momentary signal sucl solenoids, valve 

both Up solenoid ycle uses attention up 
control. The d 
Manual Control the selection of controlli 

mbination which will perform the req 
Most applications will be substantially 
than the one discussed here, but the pI 
+} 


nan 1¢ ine 


CLI obtain by turnir ec opel EDITOR'S NOTE A fundamental aid in analyzing end 
INCH and operati individual s simplifying complex logic circuits is switching algebra 


ton Simplifying Relay Control Circuits’’ November 1956 page 
162, explains the use of switching algebra and the meaning of 
the symbols employed in the logic equations. In the same 


ng the machine issue, page 164, an original method for the simplification of 


inal IS aS 


machin relay or control networks is presented 
in hydraulic For standard pushbuttons, master switches, limit switches, 
and other types see “Pilot Control Devices’’ May 1955 page 
187, for use in manual or automatic control of motors or 
other power units, and for protection of machines and safety 
of operating personnel 
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3 Logic function diagram . . . 
for the control system of the riveting press based on the machine 
cycle analysis given in the table 
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ECHNICAL NEWS 








At its fully extended position (top), 
the Lo-Loader is 52 in. from the ground. It 
can be lowered flust 

photo right shows 

truck ¢ 

possible 

and raising 

Inset snows whee 

and half spring 

Pivot point of the 

photo Hydraulic 


right n lower ph 


Elevator 


Truck Van 
Reduces Load-Unload Time 


By eliminating the 
shaft Th | 


structed of conventional 
fittings, hose and the | 
ent models, the motor 
rpm to exer 

1500 psi 

apparatus can be installec 
or at the rear of the truck 


to customer preference 





TECHNICAL NEWS 


Hart Jordan, engineer 
with Kollander Engineering 


places the rotor in the “reactor 


C 


en 


gine” prototype which has combus 

running gear tion taking place in the rotor rathe 
width |, ; ' than in the combustion chamber 
This model, according to Jordan 

reached an efficienc 
30 


has already 
of 509 as compared to 
achieved by an ordinary pist 


n the average passenger 


gine t 


Vinyl Laminate Process 
Licensed by U. S. Steel 


U. S. Steel has obtained a license | 
in adhesiy i 


tec 


Predict 50%-80% Efficiency for 
New Turbine-Type Engine 


A small, turbine-type engine 


; 
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Salary Raise Outlook 
Dim For Military, 
Government Engineers 


Industry is now offering scientists and 
ngineers ilaric that 


15 


much 


Defense 
rofessional! 


nsation he ided 
Ralph J. Cor 
for most pro 
Department 
ls have been 
uplement Equipment in the IT&T 
Scnat standards laboratory used to test and certify master 
this Carl Zeiss, Koestler’s Absolute Interferometer 
master gage blocks to within better than one millionth 


temperature inside the interferometer to within 1/10C 


NBS Encouraging Private Laboratories 


to Take On Routine Testing, Certifying 


\ new standards laboratory for 


rt 


4 more and 
vient scientinc sen 


r+ tral or vy f 


tidi UL ACY as 


rt ind calibrating master 
engineers transfer standard 
engineers also en 

ind testing 

the resultant 


W hile 





TECHNICAL NEWS 


Dr. Carroll V. Newsom 

president of New York University, addresses the opening class session of professional engineers 
at the Western Electric Company's new special “campus” site in New York's Coliseum office 
building. Brief ceremony marks the inauguration of Western Electric's multi-million dollar 


graduate engineer training program developed r cooperation with six lead ng universities 


Western Electric Engineers Back on ‘Campus 


A new effort to better utilize prof y the company and will entail an est tut hi ¢ 1) 


lent and S$2-million annual 
expenditures 
most recent 
movement is liket 
| Shea, ice-President-En 
neering, to the 
idmunistrative 
ofa new enginee! 
full-time student 
Designed 
who 
the } 
gram will eventually include 


gment the firm Cl 


ind General Motor ry niti courses, running 


Western Electric’s new curriculum mately nine weeks in length and 

ffers no formal academic credits for ducted at three special campus cent 
irse work completed, but students in New York, Chicago and Winst 
graded on class assignments. Cost Salem, N. C. and at New York | 


17 


f the program \ be borne entire] versity, Northwestern, [lin | 





Steel Price Up, 
Aluminum Expected 
To Follow 


Immediate competitive advantages to 


as 


num 


Design Specialist Looks At Tis Future 


Ihe future of titanium, 

nder metal | 
lll ¢ IN] Ss 
aluminum, but 


where it 
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400 600 
TEMPERATURE °F 


A new titanium alloy . 


developed by Rem-Cru Corp., having a 


molybdenum, shows promising properties 


lightweight airframe forgings. As shown o 
psi with good ductility 
C-130AMe 


comparing favorably to alumin 


n heated treated 
alloy known as 


1000 F 


Short-time y 
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The 1957 Opel Olympia Rekord, 
above 
produced by GM at its 


West Germany 


an prospective American 


provides the 
buyer with an idea of what GM will 
duce in the U. § 


a low-s 


next Fall in the way 
At right is 
52-55 Hp 
a limited 
to the Atlan 
The Victor sells in England 
for $1,400 in U. S. dollars while the Opel 
Rekord is list priced at $1,450. GM has 


announced no prices for U. S. distribution 


riced European car 
the Vauxhall Victor, a 4-cylinder 

edan which GM will distribute on 
scale through the Pontiac div 


tic Coast area 


With sales of European cars in the 
U.S exp ted to ipproach the 


ter-million mark during 1957, 


qual 
GM 


introduce in September two of it 


reign-made models in an effort to 
ipitalize on the 


here of the 


zooming popular 
low-priced, high 
ige, small-sized ca 
GM’s entries in this market will 
be the Vauxhall Victor, a 4-door sedan 
h a 4-cylinder, 
ind 98-in. wheelbase; and the Opel 


Rekord, about 


52 55 hp engine 


which little is known 
The Vauxhall Victor is 
in a GM plant in England, and 
ve distributed by Div 
uile the Opel model will be produced 
it GM’s West Germany plant, and 
tributed by GM’s Buick div. 
Both cars will be distributed on a 


limited scale in keeping with present 
inventory 


Pontiac 


wi 


conditions prevalent among 
European car makers 
trast with U 


In sharp con 
S. car producers (some 
$00,000 units are presently backed up 

inventory in U.S. factories) the 
European car producer is hard pressed 
to meet buver Waiting 


the Volks 


orders here 


lists )I 


German-made 








The 
ferent with the German Isetta 
the Austin A-35, the Citroen 
2CV, the Renault 4CVL and th 
Ford Anglia series 
Reasons for the limited supply of 


wagen are not unusual situati 


sno di 


these low priced, foreign Cars here 


include lack of shipping space, and 
different 


ipproach taken by the European car 


he radically merchandising 
producer 

As one German automotive official 
explained it, “We change our model 
We do not 
scramble for retail outlets, nor do we 


discount 


design only infrequently 


our prices. Rather, we con- 


centrate on gradually increasing our 
production output to supply a world 
wide market, which, incidentally, 
not limited to the U.S.” 

That the U.S. is becoming an in 
creasing portion of this market is evi 
denced by the growing number of for 
eign car registrations in the U.S. since 
1954 when there were only 25,385 
In 1955 this figure was doubled and 
in 1956 it was redoubled to pass the 
100,000 mark. This year the foreign 
car makers expect to at least double 


GM Models 
May Spurt ‘57 
Foreign Car 
Sales Here to 
Quarter Million 





ure, the quartel 


rom $1,000 to $1,6! 


ials have announ 
ir Vauxhall Vict 
) 


’ } 
models, a price tag <¢ I 
] 


is expected despi 


$?.000 

duties and excise taxes each an 

to 10 plus shipping 

cost would be somewhat 

1 $1,600 Volkswagen 
Inversely, there appeai 

hood U.S. car makers 


export drive to compete with 


will 


ind European auto produce! 
reasons, advanced by an officia 
hall were (1) Amet 
doesn’t figure to improve on Europe 
integral body construction method 


2) U.S 
even in the making of small car 


spokesman, 


labor rates exceed | ype 
ind 
3) several export market areas hav 
no U.S According to Vaux 
hall, only a demand for more than 4 
ould trigger such 


55 


dollars. 


million cars annually « 
a U.S. tooling effort 
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Stainless Type Sheet 
Made By Chromium Diffusion 


A substitute for stainless steel, 
by diffusing ch 
f low 
rl ? ] 
larketed 
( orporati 


irk. The 


ing and 


manuta 


This light sensitive 


switch 
called a Lumatrol, shown he 


r ‘ ry 
molded from tough Tenite butyr 
ness or daylight to trigger the 
by industry in large plant are 
1500 eH 2 wil Utility companies also use 


a s ; cover molded by Popular 
1200 F indefin 


dation resistan 

of 18-8 stainles 

1200 F. tests 

gain 2-5 m¢ Yi tings w iten ke 1 t lal to industn 

strongly lizing itri Iding can | » lesig 

cid Its 

m par with joints, using a 

indoor, outdoor 1 chemical en press. DuPont 

vironment ults 
Chromal] 





h indle >» 


Che first digital process 


ire obtained 
is set up so that 
stationary duri 


conta t. 


Ihe market for porcelain enamel 


iluminum which amounted to 3.5 
Add spin welding to the list of tech 


lion sq ft in 1956 will rise to 5.2 
niques for joining thermoplastic parts lion sq ft this year and t 
especially polyethylene and nylon sq ft by 1961, according t 
whose solvent resistance makes bond released by the Porcelain Enamel In 
ing by other methods difficult stitute’s Aluminum Div 
A frictional technique in whi The Institute based 11 manufacturing, paper mak 
heat generated by rot g ) pal on the predicted growth « ( g and metal processing. The RW 
iwainst each r me i t num industry and on a1 I ipated Cal r general 
faces just enoug! 0 0 I 1 firm steady increase 
bond, spin weldi being applied _ tions for porcel 


by DuPont in the production of tool 


velopment of 
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Through use of .. . . 


a high sensitivity film and an emulsion that will develop in ten seconds 
Hycon Mfg. Co. has come up with a device that makes a continuous 
record of the ground beneoth as it is picked up on a plane’s radar 
or in small reconnaissance drones Called a radar strip recorder, it 
wide roll of film. The 
film passes through a single solution for developing and is immediately 
12 in 


a@ permanent detailed 


films the changing radar image on a 9/2 in 
projected on a 9 x then rewound on another coil for 
of the flight 
the emulsion is kept at 130F 


screen 


record During the developing 


process In the two initial models of the 
recorder an area of 45 x 60 miles is scanned to produce a map on a 
scale of 1 to 500,000, or a 2242 x 30 mile area to produce a map on 
a scale of 1 to 250,000. The 


in a 12-mile wind drift 


ecorder has manual controls for sctting 
Hycon suggests the device will be a useful 


aid to precise navigation, and, if recovered from a wrecked plane, it 


will provide a record for analyzing the causes of the crash 





These two smoke rings . . . 


were blown by the exhaust of a Douglas Aircraft Co. jet. Douglas has 
developed a technique of photographing smoke from the exhaust of 
jets which will yield data on the geometric properties of the jet’s smoke 

its size and shape, and their relation to the sound produced. The 


dato helps the design of nozzles to minimize turbulence that is created 












At top, left, exhaust is emitted 


when exhaust shears relatively still air. 


by a normal nozzle; at bottom, right, exhaust is emitted with a noise 


suppressor. In the ordinary nozzle the ring has broadened, but is still 
sharp and clear. In the other it is diffused and therefore creates less 
sound. Douglas makes its photogenic smoke by injecting mineral oil 
into the air supply upstream from the jet exit and passing a thin slice 


of light through the smoke at each point to be photographed 


The Rat... 


an amphibious trackmobile designed jointly by the Can 
’ adian Army and Canadair Ltd., Montreal, Canada, will 
find extensive use in cross-country travel in the far north 
1500 Ib., it can carry about 600 Ib. of 
cargo while towing an additional 1000 Ib. on sleds, and 
The Rat 


is built in two tracked sections linked together, and has 


Weighing only 
powers the rear section through a power takeoff 
a small gasoline engine in the front section which also 


The Rat 
loaded, and the tracks give enough 


powers the rear section through a power takeoff 
fully 


propulsion for crossing lakes 


floats when 
Fully loaded, the weight 
is distributed at V2 psi over its track treads. Engine is 
of standard air-cooled design. Top speed is 22 mph., at 
an engine speed of 3400 rpm developing 35 hp 

1957 
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Shown here is .. . 


one of the three types of image-producing panels called 
Sylvatrons, just announced by Sylvania Electric Products Inc 
Lighting Div., Salem, Mass., as part of their continuing devel 
opment of the panelescent lighting introduced six years ago 
The panelescent lamp produces light by direct excitation of 
phosphors in an electric field The latest image-producing 
panels (still in the laboratory stage) use this principle, plus 
that of photo-conductance, and consist of flat glass electro 
luminescent panels with various control layers. These control 
layers are thin coatings of photo-conductive and electro 
conductive surfaces. When an electrical or optical signal 
and a power source is applied, an image is produced. Three 
basic types of panels are: a panel on which a mobile dot 
of light can be manipulated; a panel which reproduces op- 
tically the track of a mobile spot of light, permitting storage 
for an indefinite time in a visible form; and a panel which 


reproduces a motion picture with good resolution 
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on antitank guided missile system, this 5 ft long finned 
weapon known as the DART corries a warhead 
aspable of destroying the heaviest known enemy armor 
According t reports missile w be effective over 

much longer range and w have higher accuracy at 
the longer rc ge than the « nvent onal ecoress fr fles 
and tonk guns DART is vehicle-launched and driver 
by a rocket motor using a smokeless propellant The 
system is unique among guided missile systems in thot it 
is designed os a tactical weapon for the use of front 
line troops. It was developed by the U. S. Army Ord 
nance District, Los Angeles, Redstone Arsenal, Hunts 


ville, Alo and Aerophysics Develoment Corporation 


The electric furnace .. . 


Below, 110 ft tall and 7 ft in dia. has been designed for Harvey 
Aluminum of Torrance, Calif., by Westinghouse, for heat treating alumi 


long The companion furnace, 70 ft high 


num alloy pieces up to 80 ft 
s designed so that it can be expanded. Aluminum parts ore suspended 
in the furnace at temperotures up to 800 F Beneocth the furnace 
reportedly the largest in the world, is a 210,000 gal water quenching 
tank, 110 ft deep and 18 ft in dia The electrical furnaces are to be 
used in conjunction with the 12,000 and 8000 ton hydraulic extrusion 


presses Harvey under the Air Force Heavy Press Program 


v 





TECHNICAL NEWS 


News Briefs 


Rear-end transmissions ar 
to three 


still two 


years away, while elimina 
tion of the spare tire is only slightly 
less remote. 

Chrysler 
plans to move the transmission from 
the 


mode ls 


Corp. ha shelved _ it 
car's midsectior in the 1958 


until drawing board bugs 
have been ironed cut. The 

of such a switch to the average cat 
buyer lies in thinning down the un 
sightly and sometimes uncomfortabl 


hump in the car’s midsection 


idvantage 


More pronounced than ever in th 
low-slung 1957 models, this hump will 
became increasingly apparent in th¢ 
still lower-slung models to come. Its 
would 


tive engineers and stylists wit 


elimination yrovide automo 


avenues of exploration for imp 


ments, such as front-to-rear weight 
distribution, split axles and suspen 
sion, to name just a few 

The captive air tire—described 
Goodyear as the “tire with the built 
in spare”’—will eventually 
the need for the spare tire. Alread) 
Chrysler plans to drop the “Fifth 
Wheel” in favor of just four captive 
ur tires in its 1958 
However, until the spareless car gains 
acceptance, tires will be 
vided on all the passenger cars 

All of the Big Three automotive 
companies have been studying the 
possibilities of the spareless car as 
well as the feasibility of the rear-end 
transmission. None of them are quite 


eliminate 


station wagons 


spare pro 


ready vet 
Seeking to more efficiently evaluate 
the adhesion property of protective 
coatings for modern aircraft, the Na 
tional Bureau of Standards Washing- 
ton 25, D. C., has developed an 
electronic averaging device called the 
integrometer. 

The integrometer, developed in the 
NBS plastics laboratory, will be used 
in conjunction with the adherometer, 
an instrument which the 
force required to strip a coating from 
a metal surface. By itself, the adhero 
meter posed dial gage reading and 
recording difficulties 
stripping runs. ‘The 


converts 


measures 


during long 
integrometer—a 
the variable 


stripping force measured by the ad 


device which 


210 


| } } 
1crometer into elech Impulse 
I 


then adds the impulses to provide 1 


] } } 
ingle average value which can_ be 


read directly from a standard recorder 
relieving the adherometer of this dial 


gage function 


lhe 


ved 


Reactor’, an im 
version of the \ 


“Educator 
gonne nu 
clear reactor, will soon be made avail 
universities and industry 

jointly by Atomi 
Machine & Foun 
and the General Nuclear 
Corp., Dunedin, Fila 
According to the agreement, GNE( 


ible to 
innounced 

Div. of American 
dry Co., 


engineering 


Was 


AMI engineer 


construction 


will design and 
handle the 


ictors to be primarily 


] 
used | 
] 
il 


ing students and industrial researchet 


in reactor physics ind engineering, 


nuclear physics and related fields 
Rated at 10 kw for 


ope ration, 


continuous-duty 


this water ind 


moderated reactor is characterized by 


minimum excess reactivity, 
product content and elf 
powe! 


If the drop forging industry con 
trend, 


which totaled $693 mil- 


tinues its current sales increase 
annual sales 
lion in 1956—should reach the $850- 
million mark by 1961, and go 
the $1 billion mark by 1965. This was 
the forecast offered by C. H. Smith, 
Jr., president of Steel Improvement 
& Forge Co., 


spe ec h 


over 


Cleveland, during a 


before the second annual 
meeting of the Drop Forging Assn. 
it Mackinac Island, Mich. He 
that last 


companies registered sales totals that 


idded 
year several drop forging 
imounted to more than the entire in 


dustry’s sales 25 years ago 


A new corporation with United Stat 
and Belgian industrial ownership 
NDA Enrope, has been formed in 
Brussels to provide for rapid atomi 
energy development in the six Eura 
tom countries and their colonic 
and territories. Principal 
owners of NDA Europe are Nucleai 


America of 


P yssessions 


Development Corp. of 
White Plains, N. Y ind Societe 
Generale Minerais of Brussels 
l'Industrie Nu 
cleaire (Belgonucleaire) is 
ticipant. 
Announcement 


des 
Societe Belge pout 


1iSO 


i pal 


f formation of the 


follow ¢ irlier 
in plans for be 
world leaders in 
ir energy field, 
t ntrol of 
p ts in the 


t 


owlng in 


rich uranium 


Belgian Congo. Concen 


4 


rated developmental facilities are 
ivailable at home and an extensi 


research program fot 
ind engineers in ¢ 


training scien 


oopel ifion with 


Engineering employes of Bocing A 
plane Co., Seattle, have accepted a 
one-year labor 
for a 4 
litional 
to 2 


re than $57 


contract whicl 


salary increase with an 


‘unleveling increase’ of 
for those engineers earning 
a month. “The 4 

Mav 11. was 


] 
increase in Salaries 


rease, retroactive to 
letermined by the 
ntly offered 
ie salaries offered new engineers t 
vear,” said Dan Hendricks, Jr., presi 
dent of the Seattle Professional Engi 


neering Employes’ Association. The 


new engineers ove! 


; 


unleveling increase,” which is deter 
mined on a sliding scale from zero at 
$572 to 2% at $700 or more, is in 
tended to compensate for previous 
vears when the salaries of beginning 
than those 


engineers increased faster 


with more seniority. 

rhe contract covers 5700 employees 
it Seattle and 1300 at Witchita, Kan 
Some 60% 
will benefit from this 


which 


of engineering employes 
“unleveling in 
crease”’ draws its description 
from the association’s charge that the 
higher salaries paid new engineers had 
1 tendency to level off all salaries and 
failed 


he experience of the older engineers 


ultantly to compensate for 


useful te 


been developed 


I'wo plastic compounds, 
icuum forming, have 

Smooth-On Mfg. Co., Jersey City 
polymer PF-100, 
which is 
ured by polymerization at room tem 


st, a flexible 
to make the mold 


perature In its cured state, it is re 


to solvents. oils and 


greases 


| 


ind will withstand intermittent serv 
The 
econd plastic is a metal-filled epoxy 
resin, Metalset Al, used in making the 
casting which cures in two stages. In 
the first stage, the Metalset Al sets at 
room temperature; in the second, it 
bakes at 150 F for about 12 hrs to 
ittain the full cure 


ice temperatures to about 200 I 
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COMING EVENTS 


AUGUST 11-15 


First National Conference 
plied Heat Transfer, Pennsylvani 
State Universit Un rsity Park, Pa 
Sponsored by the Heat Transfer Div 
ind the Central Pennsylvania Section 

f the ASMI The theme will b 
Applied Heat ‘T: 


solicited 


on Ap- 


insfer, and papers 
being which 

upon heat transfer applications. Par 
ticularly sought are papers dealing with 
the design, construction and 

heat exchanger ( 

tical problems as 

tion, methods of 

tests, and the results o 


may be ipplied in industr 


AUGUST 20-23 


Western Electronic Show and Con- 
vention (Wescon), Cow Palace, San 
Francisco, Calif Mor than 200 
papers will be scheduled under 
headings including: automati 
circuit theory; component 
tronic devices; electroni 


engineering management 


electronics; instrumentatio 


electronics; nuclear 
tion technique 
control; and telemetn 


AUGUST 26-28 


1957 Gas Dynamics Symposium, at 
the Technological Institute, of North 
western University, Evanston, II] 
theme will be “I 
in Gases at High 
One 
fine the art in both theory and experi 
ment for the of the 
with 
particular reference to extreme condi- 
tions. Present future need for 
data with respect to application and 
For further 
Ali B. Cam 
Northwest 


ransport 
[Temperature and 
Pressures.” object will be to de 
determination 
transport properties of gas 
and 


design will be indicated 
information contact Dr 
bel, Gas Lab., 


ern Univ., Evanston, I 


Dynamics 


SEPTEMBER 4-6 

Special Technical Conference on 
Magnetic Amplifiers, Penn Sheraton 
Hotel, Pittsburgh, Pa will be 
five technical papers on “New Circuits 


Chere 


ind Techniques,” twelve papers on 


“Analysis and Design,” and six paper 
on “Applications 
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SEPTEMBER 9-13 


12th Annual Instrument & Auto- 
nd Publ 


mation Conference, Cleve] 
Auditorium, Cl nd, Ol 


SEPTEMBER 9-13 


3rd Annual Titanium Lecture Pro- 


New York University, ( 
Atte 


gram, 


SEPTEMBER 24-25 


6th Industrial Electronics 
Symposium, \i n Hotel, Ch 
Mm. Maior sul ; he» B) 


ment of |] 


Annual 


ments 


SEPTEMBER 27 
Society of 
gional technical conference 


Niagara N gata Falls 


Plastics Engineers re- 


OCTOBER 8 

Upper Midwest Section of 
Society of Plastics Engineers, I 
ite Symposium at the Curtis Hotel 
Minneapolis, Minn. Applicati 
] 


| 
based polymers as coatings 


the 


ocvan 


ns of 
isocyanate 
foam idhesives and 
pounds will major subjects 
further inf ontact Mr 
liam Brook irl Street. St 
9, Minnesota 


potting com 
For 
Wil 


Paul 


mation < 
1139 ¢ 


OCTOBER 10-11 
Thirteenth New 
Section Conference of the Society of 
the Plastics Industry at Wentworth 
bv-the-Sea, Portsmouth, N. H 


annual England 


OCTOBER 10-11 
National Noise Abatement Sym- 
posium, Hotel Sherman, Chicago, II] 


OCTOBER 13-17 
Annual Pressed Metal Institute, 
Castle Har! Bermuda 


OCTOBER 14-18 


International Industrial Develop 
Conference, | I 


( 


ment 


OCTOBER 16 


Cellular Plastics 
ference of the Society of the 


Con 
Plastics 


; 


Division 


Industry at | ( moc 1] 
New Y N. ¥ 


OCTOBER 16-18 

11th Annual Conference, New Eng- 
land the American So- 
ciety for Quality Control, at the Hote! 


Stratt n Bridgeport, Conn 


Sections ot 


OCTOBER 17-18 
National Conference on 
Hydraulics, Hotel Sherman 
tl spon 
1 Foundati 


f Techi 


Industrial 
Chicag 


OCTOBER 17-18 


1957 Annual Convention of the 
Association, b 


N. ¥ 


tm 


Magnesium 
Hotel, Ne h 


OCTOBER 17 


Cleveland-Akron Section of the So- 
ciety of Plastics Engineers session on 
Polyethylene at the Hotel Carter 

Morming session: 
f material su 
thylene, low 


ermediate 


P 
den 


den 


th density 


OCTOBER 18-19 


Professional Engineers of Oregon 
convention at Hotel Eugene, Eugene 
Ore. Principal speaker will be D1 


J epn Kay 


OCTOBER 23-24 


Computer Applications Syvm- 


posium, sponsored by the Armour Re- 
search Foundation, at the Hotel Sher 


Cl f 1] 





A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


Is Industry Creating 
A New Breed of “Bonus Babies’? 


THE STARTING SALARIES offered to this 
year’s June graduates give the impression that 
industry is creating a new breed of “bonus 
babies.” This is the term baseball fans apply to 
sturdy youngsters whose talent for hitting and 
throwing gets them payments of up to $100,000 
and other benefits for signing a contract. 

For several years industry’s demand for 
young college graduates, especially in science 
and engineering, has outrun the number receiv- 
ing degrees. Competition for these young people 
has steadily pushed up the starting salaries and 
has induced many companies to indulge in lav- 
ish recruiting programs. This year engineering 
graduates are being offered well over $400 a 
month, and even liberal arts graduates find 
numerous offers at $400 or more. Only ten 
years ago the salaries offered senior engineer- 
ing students averaged less than $250 a month. 

But any employer who assumes that 
high starting salaries alone will assure him 
the number of June graduates he wants 
is likely to be disappointed. A recent study 
by the McGraw-Hill Classified Advertising Di- 
vision shows that most young engineers and 
scientists going into industry are more inter- 
ested in their opportunities and in a company’s 
future than they are in the size of their first 


paycheck. 


Money Isn’t Everything 


In the MeGraw-Hill survey. 2.596 recently- 


hired engineers and scientists employed in 57 


companies listed the factors they had consid- 
ered before accepting a position. The replies of 
the younger engineers and scientists—those with 
less than five years’ experience — have great 
significance for employers who want to make 
any impression in the highly competitive mar- 
ket for college graduates. 

@ Potential growth of the company was 
listed by more young engineers and scientists 
than any of the 42 other items on the list as a 
factor that influenced greatly their decision in 
accepting a position. 

® Challenging opportunity was second. 

@ The company’s prestige and reputa- 
tion ranked third. 








Average Monthly Starting Salary 
Offered Engineering Greduates 


ow 
we 


aw 
aw 
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Dota: Netienal Industrial Conference Board, from annual surveys 
by Dr. Frank S. Endicott, Northwestern University 
Note: These figures were compiled during the fall previous to gradu 


ation and have risen by mmencement m recent years 
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@ Progressive research and develop- 
ment program was fourth. 


@ Starting salary ranked only seventh. 


Job and Future Most Important 
As a group, the factors relating to the 
nature of the job, its future and the com- 
pany’s future had by far the greatest influ- 
ence in attracting young engineers and 
scientists to their present positions. These 
include three of the top four attractions—poten- 
tial growth of the company, a challenging op- 
portunity and a progressive research and de- 
velopment program. Other factors in this group 
are the company’s facilities, quick advancement, 
self-direction or little supervision, chance to 
work in a certain field, small size of company 
and rewards for individual accomplishment. 
The second most important group of at- 
tractions had to do with prestige. These 
include the company’s prestige and reputation, 
executive or professional standing and associa- 
tion with leading men in the field. Third in im- 
portance were financial considerations — 
starting salary, regular salary increases, financ- 
ing of relocation, paid vacations and holidays. 
A less important group of factors influ- 
encing young scientists and engineers 
were essentially social. Geographic location 
and educational facilities in vicinity ranked 
fairly high. But recreational facilities, suburban 
or country living, pleasant housing and cultural 


considerations had little appeal. 


Ranking lowest, by a good margin, were 
factors having to do with security —perma- 
nent position; health, life and surgical insur- 
ance; retirement or pension plan; and sick leave. 

It is interesting to note that some of the 
factors which influenced the smallest percen- 
tage of young engineers and scientists were 
country « lub memberships, use of company car, 
at-cost or low-cost eating place, travel opportu- 
nities abroad and being able to buy the com- 


pany s products ata discount. 


A Lesson For Employers 


Phe lesson of this survey to employers who 





What Factors Influence the Job Selections of 
Young Engineers and Scientists? 


Percent 


Factors Influencing Decision Greatly Listing Factor 


P tential gr wth of mpany 
Challenging opportunity 
Company's prestige, reputa 
Progressive research 
Geographic locati 
Permanent position 

Starting salary 

Educational facilities ir 
Regular salary increases 


Chance to work on spe 
or in certa 
mpany’'s facilities 


technica 
tion for graduate 
Based on replies by recently-hired engineers and scientists with 


less than five years’ experience to questionnaire distributed by 
McGraw-Hill Classified Advertising Division. 





hope to re ruit more young engineers and sé i- 
entists is clear. High salaries and other financial 
appeals are important. But, at a time when 
high starting salaries are offered in abun- 
dance, our young graduates are interested 
even more in being with companies that 
will grow and in jobs that will permit them 
to grow. They are interested in jobs that 
offer opportunities for advancement, fi- 
nancially and professionally. 


x ; a 


Were the young scientists and engineers who 
participated in the survey trying to impress 
somebody with their motives? If so, it could only 
have been to impress themselves, for all were 


asked to return thei questionnaires unsigned. 





This message ts one of @ series prepared by the 
WcGraw-Hill Department of Economics to he Ip 
increase public knou ledge and understanding 
of important nation-wide developments. Per 
mission is freely extended to spap 
groups or individuals to quote or repr 


or parts of the text. 


Reuatd (Mra 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC, 














Mercury-to-Mercury contact of Adlake Relays gives 
ideal snap-action with no pitting, sticking or burning. 
Hermetically sealed at the factory so dust, dirt, mois- 
ture cannot affect them. 

yOu need Time delay characteristics are fixed and tamper- 


proof. 


Adlake Relays are quiet, chatterless and require no 

maintenance whatever. 

- = If you have a control problem, our engineers will be happy to 
help you solve it. There’s no obligation. Write The Adams 
& Westlake Company, 1169 N. Michigan, Elkhart, Indiana. 


relays the Adams & Westlake Company 


; New york ELKHART, INDIANA CHICAGO 
12th Annual Instrument-Automation Exhibit 
September 9th—13th 


original and largest manufacturers of 
Cleveland Auditor 


inger-type relays 
», Cleveland, Ot 
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Power Capacity of Spur Gears 


CHARLES TIPLITZ 
hbief Engineer, J]. M. Lehmann « 


MAXIMUN rED Hi O that can safely 

mitted by a gear depends upon whether it ) k and give va 

short periods or continuously. Capacity may be based re bas¢ mn AGMA st 

on tooth stren if the gear is run only perio lurabil yur gear 

durabilit wear govel rated horsepower 

tinuous running Strength Nomograph 
Checking strength | surface durability 


(Continued ¢ 


Strength of Spur Gears. 
Based on AGMA 220.01 (1946) 
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TAPERING 


Pan 


j 


{sas 


EXPANDING { 
FLANGING 


DRILLING 


NOTCHING 


CSD 





| rp FLATTENING 


NOSING 


The inherent “more strength with less weight” 


Ostuco Steel 


+ 


characteristic of 
h one of these 


Tubing is tailored into your product wit 
ging Operations Basic advantages plus this 


fabricating and for 
’ which leads to reduction of 


versatility give you a “freedom of design’ 
materials, production and labor costs and improvement of your product. 
Contact your nearest Ohio Seamless sales office or write direct for 
full information on Ostuco Seamless or Electric-Resistance Welded 
Steel Tubing, new NP-60 Steel Tubing (specially processed for 
ichinability), and fabricating and forging facilities available 


Kg] OSTUCO TUBING 


MANUFACTURED IN 


to you. 


SHELBY, OHIO 
EXCLUSIVELY BY 


OHIO SEAMLESS TUBE DIVISION 3. 


OF COPPERWELD STEEL COMPANY 


Engineering 
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Power Capacity of Spur GsEaPsS (Continued from pase 215) 


| design constant nivy tw 
need be known pit 1, numb 
diameter. | l e chat ( t th vi WI Durability nomograph 
factors by a straig hit 


t the yume value that 


) 


this point rength it. Both ] 


ie drawing Sstral 


through known fact utting the pivot scales if 


made 
tween the double | ] tl 


line should be value 


Strength of Spur Gears (cont.) 


x 


Pivot 


scoie 


(Continued on page 219) 
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For fabricated plastic laminates... 
LET MICA MAKE IT! 


It makes sense ...saves dollars, too...to use MIca’s experience, facilities and know- 
how to design, fabricate and machine your laminated plastics requirements. 


If it’s savings you’re after, let MICA make it. 
You get quality, uniformity, prompt delivery. 
Consistency of base materials and workmanship 
all are our undivided responsibility. We know our 
materials and their working properties, and have 
equipment specially adapted for this work. 


If it needs special properties, let MICA make it. 
We produce phenolic, melamine, silicone, poly- 
ester and epoxy laminates with paper, linen, 
canvas, asbestos and fibrous glass bases. Properties 
can be readily varied to meet special requirements. 


If it needs special machining, let MICA make it. 
We're equipped to do punching, drilling, routing, 
sawing, turning, tapping, boring, threading, mill- 
ing, engraving, hot stamping, fungus-proofing, plus 


many special operations. 


If it needs creative engineering, let MICA make it. 
With our knowledge of a wide variety of mate- 
rials, our complete fabrication facilities and our 
experience with thousands of applications, we can 
design and manufacture prototype materials and 
parts, and conduct tests, experimental and develop- 
ment work through every stage to delivery of 
finished parts. 


We can also mold parts of glass-reinforced poly- 
ester resin and scoTCHPLy® reinforced plastic, 


If you have a fabrication problem now, send us 
prints and specifications for a prompt quotation. 
If engineering assistance is needed, we'll be glad 
to work with you. 


SCOTCHPLY® is a registered trademark of Minnesota Mining and Manufacturing Co. 


MICA INSULATOR COMPANY 


SCHENECTADY 1, NEW YORK 


Subsidiary of Minnesota Mining and Manufacturing Co. ° 
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NEW COMPONENTS 





Magnetic 


Motor Starters 


Are 42% Smaller 


| Principal components snap or slide apart. Here, the spring clip 


is being removed, releasing armature from contact arm 


The E-shape magnet structure slides out Floating design and 5 Arc chute cover, which resists arcs and reduces carbon formation, 


non-rigid assembly contribute to quiet pickup and operation lifts out. Stationary contacts can be inspected without tools 
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AND MATERIALS 


SPECIFIED BY PRODUCT ENGINEERS 





ind 1 for 1 to 10 hp motors, built 
to new NEMA rating New NEMA 
st ndards ro! TOI tarters ex Prod 


(( 


Wiring is not dis ‘ emoval 


? Specially designed termiral connections unclip without the 3 


use of tools The oil can then be lifted from the unit 


nections construc >sist lirt, of ymaqge 


Contact arm slides out. Contacts are designed to give higher 


pressure, current rating. Horizontal action reduces bounce 


3 
Dismantied components are shown with the base support. Snap- 7 


slide construction simplifies inspection and maintenance 





Ww COMPONENT 


MATERIALS 


continued 





mounting position 
Straight-through wiring speeds in 
stallation and wiring is also simplified 
by pressure-type terminals. Ten com 
bination knockouts are provided 
Closer t 
solenoid faces 
net assembly 


lerances in grinding the 


non-rigid mag 
contribute to quiet 
pick-up and operation of the starter 


rhe 


shape 


ind the 


magnet core uses an E-and-l 


Ihese new starters are the result 
of continued improvement in hot and 
cold molded contact housing and sup 
port materials, in contact material and 
design, in reduced contact arcing, and 
in improved methods for 
higher currents and 
continuously without freezing 

Nine field modification kits, thre¢ 
of them new, make.the starters even 
One kit is for mount 
ing an indication light in the 
ure cover: 


( losing 


carrving them 


more versatile 


enclos 
another is for 
auxiliary pole in the field 
is an adaptor plate. 

The 


for use 


idding an 
ind a third 
starters been developed 
with tools, pumps 
compressors, hoists, fans, mixers and 
in motor control centers. General 


Electric, Schenectady 5, N. Y 


For more information 
Circle 1 


have 
machine 


inside back cover 


Pneumatic Directional 
Control Valves 


In this series of four-wa\ 
contro] 


direct ma 
shifted 
\ ilves op 


} 


valves, the 
directly by the 
crate at pressures up to 


spo )] 
solenoid 
250 psi, open 
ing fully and establishing an air flow 
in about 4 of one electrical cvcle (11 
millisec). 

These lapped spoo! units are said 
to out-wear O-rings or seals and run 
unaffected by 
sure. The lapped lands of the spool 
seal equally well in both directions, 
ind so are suitable for pressure and 
vacuum. 


ning friction is pres 


The spool and sleeve are 
both chromium-bearing stainless steel. 

The valves will run at —5 F and on 
hot water at 205 F without binding 
In actual service, the fluid surrounds 
the spool ind the sleeve. keeping both 


hat ] —_ 
sle bases are available with eithe1 


bottom bottom 


P rts The 
inl be 
eals instead of 
customer's mani 
sub-plates. These 


be mounted on this 


ounter-bored fot 
being tapped 


ym the 


manufacturer's manifolds 

All pipe reads in the 
series are dry-seal, tapped a little shal 
illow for metal flow 


disassembly Pressure 


new valve 


low to with re 
De ited 
ire spaced wide enougl 
1 JIC tube elbow 
Electrical connections are located in 
the top of the body to cut 
width O)n the 
models, a dk 


because the 


ports 
ip irt to swing 


vithout interference 


down 
double-solenoid 
location is provided 
conne in the nar 
w part of the bod) The 
slip fit in the body and 
removed by pushing them out 
installed 


tion 1s 
valve 
sleeves are a 
can be 
Svmmetrical, they can be 
either wa\ 

The lapped spool design has low 
friction. In the momentary contact 
double ball detent locks 

in either position. This de 
tent 1s hold the 
ind the upper solenoid plunger 


yorion. 2 
the spool 
strong enough to 
spool 
when the valve is mounted vertically 
lhe ball detent consists of a pair of 
opposed balls and springs to balance 
each other and remove any-side thrust 
on the Balls and springs, 
mounted in disk, are held in 


by a spring clip or keeper 


plunger 
brass 


ring 


tn a nennhers 
pe iit i 


ll 


} 


‘ } 
he housing. The entire 


handled is one piece 
The solenoid C-frame, 
1 block of rul 
plate by 
sipate the 
ng Likewise the 
bridge across the top of t fram¢ 


vhich takes the shock of stopping th« 


plunger on the 


mount 
held to the 
spring clip, to 


yber, 1S 
1 flexible 
shock of the plung 


J 
stainle 


return troke, 
mounted in two rubber shock 
Heat-resistant coils 


windings insulated 


rbers 
magnet wire 
enamel 

( ils ire 
25 cps, from 24 to 550 
noids are also available 

All valves in the SA Series 
pipe { The ne 

modified form 


i] one 


wailable in 60, 


250 psi, and in 


n  single-pilot, spring-return 


I 
louble-pilot models. Numat 
Milford, Mich 


For more information 


Circle 2 


inside back cover 
Filters Have Simplified 
Drain Mechanisms 


uir line filte 
mechanism 


Automatic-drain 


simplified drain with 
fewer parts and increased filtering ef 
Filters 


} 
it air line pressures as low as 5 | 


high as 150 p r the tran 


ficiency 


oper ite effective 


ind l 


CONTINUED ON PAGE 224 
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NEW BRIDGEPORT 


METAL 


Otfer Design and Production 
Opportunities No Single Metal Provides 


inside and outside story of metal laminates, 
their range of applications and properties. 





INATES 





ical applications 


pots, electric tern rips ond « tact ports 


niess ele 


try 3 pons hanger tube sheets, salt 


pper /sto 








BRIDGEPORT METAL LAMINATES open up entirely new concepts in product 
design and application. Made up of layers of two or three dissimilar metals, 
metallurgically bonded, they can provide a combination of chemical, physi- 
cal and mechanical properties that would be impossible to obtain with a 


single metal. 


A Metallurgical Sandwich" 


Layers of metals are combined in 
either Duplex or Triplex form and are 
held together permanently by means of 
a specially developed braze-type bond. 
This bond has exceptional shear 
strength. There is no peeling, cracking 
or chipping, even in thin laminations. 
Furthermore, because it is a true met- 
allurgical bond that joins the compo- 
nent materials, better use can be made 
of the individual physical properties of 
each metal. 


———— 








————— 
—— 





— 

— 
Duplex Laminates Triplex Laminates 
Metallurgical bonding makes a lomi- 
nate o ‘one-piece’ metal with multi- 
metal characteristics 











Many Uses 
A variety of metals can be formed 
into Bridgeport laminates. Thus it is 
possible to develop an almost unlim- 
ited variety of properties with different 
metal combinations. Some of the jobs, 
for instance, that can be performed are 
in: 
1. Solving dual corrosion problems 
2. Improving electrical and thermai 
conductivity 
3. Combining high thermal conductiv- 
ity with corrosion resistance 
4. Obtaining greater strength-to-weight 
ratios in combination with other 
specific properties, such as conduc- 
tivity or corrosion resistance. 
Typical metals that can be combined 
are copper, brass, stainless steel, Muntz 
Metal, monel, mild steel, iron and the 
precious metals. Other combinations 
are possible. 


Pry BRIDGEPORT BRASS 
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Advantages 


In addition to offering a wide range 
of desirable characteristics, Bridgeport 
Laminates offer unusual design and 
production economies. They are easily 
formed and joined. They can be fur- 
nished in desired shapes and formed to 
size, thus replacing forgings which 
would involve high machining costs 


In many instances, too, a thin sheet 
of relatively expensive material lami- 
nated with a thick sheet of less costly 
metal is more economical than a thick 
sheet of the more expensive material. 


Properties Can Be Varied 


Laminate properties are “‘tailor- 
made” and depend on the combination 
of metals used. However, some of the 
general characteristics can be stated 


Copper/Stainless Steel Laminates 
Offer Many Desirable Characteristics 


Copper/stainless 
steel laminates 
have excellent heat 
transfer properties 
high structural 
strength, are non- 
magnetic and have 
no appreciable 
thermostatic action 
to cause warpage 
or distortion. Like- 
wise, their corro 
sion resistance is 
high, especially in 
applications where 
dual corrosion 
problems exist. 


Heat exchanger tube 
sheet. 2 in. ASTM 
A-201 Gr. A firebox 
plate. 3g in. nova 
brass 


The strength of an individual lami- 
nate ombination approximates the 
average strength of each of the bonded 
metals, depending on the amount of 
each metal in the laminate 

Thermal condi 


same Cor 


ris based on the 


Ductility depends on the metals used 
The laminates are usually furnished in 
the annealed condi‘ion, ready for form- 
ing. Surface finishes are not perma- 
nently affected by laminating 

Types, Sizes 
In Duplex 


nent can vary 


) 


either compo- 
kness from .010 to 
inches. They are made in sizes up to 
30 inches square and, in many cases, 
even larger 
Triplex Laminates vary in c 
nent thickness from approxi 
to 2 inches 


mpo- 


mately .015 


Samples 


Test samples of Bridgeport Metal 
Laminates for development work are 
available through all Bridgeport Sales 
Offices. Specifically, copper/stainless 
Duplex Laminates and stainless/cop- 
per/stainless Triplex Laminates are 
immediately on hand and special com- 


binations can readily be furnished 
Engineering Assistance 


The design and manufacturing pos- 
sibilities for Bridgeport Laminates are 
extremely flexible and offer virtually 
unlimited advantages. Bridgeport’s 
long experience in the laminate field 
can be of decided benefit to you. We 
will be glad to furnish you with detailed 
technical assistance on any specific 
problem. Call your nearest Bridgeport 
office for full details 


Free Laminates 
Brochure 

Bridgeport Metal 
Laminates, their prop- 
erties, applications, 
types, sizes, are de 
scribed in an 8-page tech 
nical publication. Write 
for your copy today 


Offices in Principal Cities 


> 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
In Canada: Noranda Copper and Brass Limited, Montreal} 
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parent bowl] models. Float-controlled, 
pilot-operated drain mechanism dis 
charges only when collected liquid 
reaches full capacity. As long as there 
is pressure on the ai they 
drain automatically 

Moisture 
moved at 
143 
impro\ the 
entering al! 
filter 

Also, metal bowl filters have been 
idded In + é, They 
extend the operating range to 2001 
and to 250 psi. C. A. Norgren Co., 
3400 S. Elati St., Englewood, Colo. 


For more information 


svstem, 


ind oil emulsions are re 
greater efficiency at air flows 


higher than before. Louvers 


centrifugal action of 
Ihree interchangeable 
elements are available. 


and 4-in. sizes. 


Circle 3, inside back cover 


Spiral Plastic Wrapping Is Versatile Wire Binder 


A spirally cut polyethylene wrap 
ping that eliminates ¢ ible lacing, in- 
sulation damage, and pulling of wires 
through spaghetti tubing is available 
for both 
cabling 

It is 
bundles up to 2 in 
Other 
to wire bundles from 0.093 to 3.50 in 


prototype and production 


quickly ipplied to wire 


dia, at present 
sizes are scheduled to apply 
dia. Individual wires can be entered 
or led out at any point and wires can 
be added, relocated, or taken out bi 
Plastic 


unwinding wrapping elimi- 


nates stocking of binding twine and 


several sizes of spaghetti. It is said 
to provide full protection for wires 
C ible 


without damaging critical insulation 


ind allows the use of clamps 


Ihe translucent version is shown 
with a terminal board manu 


factured by Kulka Electric Co. Whit« 


wrapping, center, has an additive t 


Ith USC 


make it fire retardant. Wrappings ar¢ 


furnished cut to length or in reels 


AMP, Inc., Harrisburg, Pa 


For more information 


Circle 4, inside back cover 





Fist-sized Electro- 
mechanical Counter 
An electro-mechanical counter with 


a life of 300 million 
rate up to 60 per sec, 


counts, count 


either electri 


cally or manually reset by a single- 


stroke push bar, and a switch readout 
circuitry which makes possible accu 
rate has been an 


:dds, 


In the latter operation, 


programming, 
Ihe 


and totalizes 


nounced unit subtracts, 
it operates best with a counting puls¢ 
ratio of 50 on, 50% off 

indexing through = six 
digits. It is the size of a fist, 
electrical 
uses etched circuitn 


It permits 
incorps 
rating the latest in minia 
turization, and 
Bi-directional stepping mechanism 
engineered so that it is locked between 
impulses. In four models. Autron 
Engineering, 1254 W. Sixth St., Los 
Angeles, Calif. 


For more information 


Circle 5, inside back cover 
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BEARING SIZE — 42” x 46” x2” 
ROLLING ELEMENTS — Bolls 
SIZE OF BALLS — 1%” diameter 
NUMBER OF BALLS — 94 
CAPACITY AT 10 RPM 
RADIAL — 104,800 Ibs 
THRUST — 300,000 Ibs 


4-Point Contact Ball Bearing 


BEARING SIZE 42 
ROLLING ELEMENTS 
SIZE OF ROLLERS — 
NUMBER OF ROLLERS 
CAPACITY AT 10 RPM 
RADIAL 73.700 It 
THRUST 22 


SURE we make both, but we 


recommend only one 





Yes, Kaydon manufactures both — 4-point con- 
tact ball and bi-angular roller bearings in the same 
diameters and widths. BUT — we would in almost 
every Why? 
Because our field application reports consistently 
prove that the 4-point contact ball bearings are 
better for most applications than the lower capa 
city bi-angulars (See capacity figures in draw- 
ings above.) 

Another important difference between the two 


ve KAYUUN 


—_——————« MU SKREGON-+MICHIGAN 


instance recommend the former 


bearings is that the 4-point contact ball bearing 
is not limited to low speeds, whereas the bi-angular 
normally should not be used above 10 rpm and 
Then, too 
the torque in the 4-point contact ball bearings is 


usually is suitable only for oscillation 


generally much lower 

Kaydon’s unbiased recommendations result from 
years of bearing design, application and manufac 
turing experience with all types of ball and roller 
So, why not con 


bearings up to 124” in diameter! 


tact Kaydon first? 


K 


RiNnG corR 


563 
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Ne 


Subminiature 
Indicator Tube 


Vhi filament, high- 
miniature indicator triode, wit] 
been desig 
electron 


machines 


fluc rescent inode, has 
for applications in 
puters and business 
it can replace neon lamps. Can moni 
without load 


tht blue-green 


tor transistorized circuits 
Gives bri 


ontrol grid is at 


ing the circuit 
indication when the 
zero potential 

Designed for 


LUUUI 


For more 


Circle 6 


information 


inside back cover 


Photoelectric Shaft 
Position Encoder 


min of arc. It includes a 13-channel 
each channel 


The 


desired 


transistor preamplifier, 


encapsulated — separateh unit 
used wherever it is 
shaft 


form either to record such position 


may be 


to read a position in digital 


punched tape or to 
ipphy it to a digital « Adcon, 
Inc.. 1117 Commonwealth Ave.., 


15, Mass 


on magnetic O1 


omputer 


B ston 
For more information 


Circle 7 


inside back cover 


Hydraulic Gear-type Pump 


+ 


\ compact, wet-sump hydraulic 
gear-type pump for applications re 
pump with a rated capa 
city of 0.5 gpm at 1000 psi at 1800 
This pump, the Detroit 1000, 
steel 
gears, the latter ball-bearing mounted 
All wearing surfaces are 
plated Lhough 


for use within the 


quiring a 


rpm 


yntains hardened and bronze 
hard-chrom¢ 
initially produced 
reservoir, sealed 
mounting externally 
Detroit 


Grnne 


idaptations for 
resting 
ll Ave 


have been made 
Machine Co.., 
Detroit 13, Mich 


9390 


For more information 


Circle 8, inside back cover 


Automatic Control of 


Test Limits 


(his programmer counter turns test 


ipparatus on and off, where limits 
thermo 
that 
e€ a maximum output not exceed 
Unit eliminates the 


for manual control of test cy« 


ire sensed by strain gages, 


ouples, or other transducers 


100 mv d-c. 


ind simplifies the setting up of 


equipment each time a test is be 
his 


energizing 


made relay has adjustable 


ind release thresholds and 


double throw 15 amp 
The instrument operates 
A flashing light or ring 


signal can be 


doubl pole, 


contacts. 


on 110 v a-c. 


hel] 


ing bell supplied to 


indicate when the counter is register 
ing. Spar Engineering & 
ment, Inc., Wvyncote, Pa 


For more information 


Circle 9 


Devel p 
inside back cover 


Magnetic Clutch Provides 
Torque Control 


] 


. 
mpiete 


lutch that pro 
| ontrol] 


mditions is available in 


torque under 
1 range 
design fea 
short 


com 


s1Z€ Patented 


tures include comparativels 
radial 


a | ] 
plete isolation of the magnetic 


ixial, small dimensions, 
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USING 


DU PONT ELASTOMERS 


my 


in design 


New NEOPRENE closure strip weatherproofs 
corrugated roofing and siding 


Tire sidewall 
of HYPALON 
stays white, resists 
sunlight, ozone 


A leading tire manufacturer has greatly 
improved the appearance and perform- 
ance of whitewall tires by using a special 
rubber compound which includes a sub- 
stantial amount of HyPpALoNn, Du Pont’s 
new synthetic rubber. Road tests in the 
Los Angeles area show that the in- 
clusion of HYPALON keeps the sidewall 
from cracking and becoming discolored. 

Chief reason for this success is the 
outdoor stability of HyPALON. Minute 
traces of ozone in the air are the primary 
cause of whitewall deterioration, but 
HyYPALON is completely unaffected by 
ozone. It also withstands sunlight, weath- 
ering and discoloration far better than 
other kinds of rubber. 


idea for extra-long service 


HyYPALON also has many other properties 
of interest to designers. It shows un- 
usual resistance to hardening at elevated 
temperatures (250°-350°F.) and has ex- 
cellent resistance to solvents and chem- 
icals, including strong oxidizing agents. 
These properties make Hy PALON a wise 
choice for use in many industrial prod- 
ucts, such as gaskets, molded parts, 
diaphragms, belt, hose—any resilient 
product that must give long cost-saving 
service where service conditions are se- 
vere, Just clip coupon for more informa- 
tion about HYPALON. 


a reality with HYPALON. This versatile 
synthetic rubber can aiso be com- 
pounded in an unlimited range of light- 
fast colors. 





SIDE 


CORRUGATED 
SIDING 


FOUNDATION 
CuRB 





WALL=FOUNDATION 


NEOPRENE CLOSURE STRIP 


JOINT 


| 
| 


— 
= 
; t 
t at 








AD LOD 


wo Ww 


Elastic strip withstands temperature 
extremes ... eliminates caulking 





A new neoprene closure strip has been 
dev eloped which, according to the manu- 
facturer, will solve the problem of weath- 
erproofing corrugated roofing and sid- 
ing. Only an inch wide, this non-porous 
closed-cell neoprene closure strip is die- 
cut to hit corrugations, forming a snug 
seal, Neoprene’s long service life assures 
lasting protection for a building's ex- 
terior from dust, dirt, water and air—at 
minimum maintenance. 

The closure strips are installed on 
roofing under the aprons of ridge roll 
and under flashing sections at roof junc- 
tions and side walls. They're fastened at 
the same time as the corr ugated sheeting. 


(Above) Diagram shows position of neo 
prene closure strip on side wa (Left) 
Ciose-up shows manner of boiting neo 


prene strip to fiashing section 


No separate C 
Neoprene s¢ 

ance to weather! 

and aging are 

ciosure desig 

won t become 

cold weather! 

n hot weather 

properties yo race vy S need | ecoprel 

Du Pont’s versat synthetic rubber, For 

more information, just clip the coupon 


——— 


teal 


i. _— —_—_—  —- 
Hundreds of feet of neoprene ciosure strit 
ping are used at roof, side wall, window 


and door junctures of thistypica! building 


HYPALON is co register: 


CUPOND exresve 


BETTER THINGS FOR BETTER LIVING 


l am particularly interested ir 


. THROUGH CHEMISTRY 








Please add my name to the 
Elastomers Notebook.” 


E.1.duPontdeNemours&Co.(Inc.) pip, 
Elastomer Chemicals Dept. PE-8 Address 
Wilmington 98, Delaware City. 
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sembly from the integral mechanical 
parts, and compact, precision assem- 
bly of all component parts. Furnished 
in stationary or brush types and for 
The 
tained unit has high heat-dissipation 
teristics. Fawick Airflex Dyv., 
9919 Clinton Rd., 
, Ohio 
For more information 


Circle 10 


wet or dry operation. self-con 


inside back cover 


Miniature 
Hydraulic Cylinders 


bore 
, and 14 in., 
have stroke lengths to 36 in. All ex- 
t] offered with 


he 4-in. 
Rated at 3000 


with 


Hivdraulic clyinders in five 


l 


mete >, } ¢. l, 14, 


$size ale 


rod. 


ept 
i 
standard or 2:] 


psi continuous service, peaks 


p to 10,000 psi. 


non-cushioned cylinders 


nay be used for actuation on many 


I hese 


maller products and will conserve 
larger 
pneu- 
also available in 
Oil-Dyne, Inc., 
Marquette Rd., Chicago 


used on 
lelescopic type 


iluable space when 


products. ind 


matic cylinders are 


these miniature sizes. 


2115Z W 
» T]] 
For more information— 


Circle 11, inside back cover 


Integrates or Averages 
Shaft Position, 
Displacement 


[his linear integrator can be used 
) provide continuous integration in 
any instrument or system where in- 
tegration, area or average computa- 
tions, and a direct or remote read- 


; 


SCHEMATIC OF LIBRASCOPE LINEAR INTEGRATOR 


ing is required. The integrator is a 
ball and disk mechanism, assembled 
with a counter and an output pulse 
switch. It 


hart recorders 


can be adapted to strip 
f various types and 
the 


variable to be integrated or averaged 


izes, and can be used wherever 
is presented as a shaft position or dis- 
placement 

In handling an input, a time motor 
drives a disk, which in turn imparts 
rotation to a cylinder through two 
steel balls. ‘The counter and magnet 
for actuating the pulse are mounted 
directly on the cylinder shaft. Steel 
balls rotate in a carriage that is po 
sitioned by the input shaft through 
in arm and a connecting link. Thus, 
if the motor drives the disk at a con- 
stant speed, the cylinder will turn 
it a rate proportional to the degree 
of rotation of the input shaft. 

\s the measured variable changes, 
this motion positions the ball-carriage 
so that the counter-speed will be pro 
portional to the integral of this vari- 
ible with respect to time or the time- 
input function. The counter will 
then read the result of this computa- 
tion over the period between readings. 
rhe output pulse can be used to 
transmit this reading to a remote 
counter or recorder. 

Applications for this integrator 
include flow totalization, averaging of 
temperature and pressure values, and 


analysis 
808 


area computation in gas 
procedures. Librascope, Inc., 
Western Ave., Glendale, Calif 


For more information 


Circle 12, inside back cover 


“ 


ee ' 
MAGNETIC 
CLUTCH 


MODEL 


i 


Miniature Magnetic Clutch 


\ single end concentric shaft mag- 
netic clutch brake for application to 
low power servomechanisms. It can 
be wound to operate on from 1.5 to 
300 v d-c. The unit delivers a mini- 
mum of 8 in.-oz. of clutching and 
braking torque. Response is as low 
1s 3 millisec. Angular displacement 
upon engagement is three to 
seven min of angle. Power consump- 
tion is 3 w. Mounting OD is l¥-in 
Dynamic Instrument Corp., 59 New 
York Ave., Westbury, N. Y. 


For more information 


error 


Circle 13, inside back cover 


Shunt, Relay Style 
Circuit Breakers 


Shunt and relay-style circuit break- 
ers use the same magnetic time-delay 
trip mechanism as series-style break- 
ers. Trip level is independent of 
temperature. In series-style breakers, 
the release coil is in series with the 
contacts and operates when the load 


CONTINUED ON PAGE 230 
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* GRUELING, ACCELERATED TESTS 
THAT PROVE ENGINE PERFORMANCE 
In these dust pit tests, engines re- 
ceive regular maintenance (more 
frequently performed) yet operate 
where men would suffocate 








Why Briggs & Stratton engines 
deserve your design-decisions 


Stringent, never-ending quality control is an important 
factor in translating superior designs into superior 
engines. And when it comes to quality control at Briggs 
& Stratton, nothing is left to chance 

The torture test above is only one of many methods 
employed to “prove out” Briggs & Stratton 4-CYCLE 
engines — from design, materials and actual perfor- 
mance standpoints. It’s added evidence why Briggs & 
Stratton 4-CYCLE engines (to 9 hp) deserve your de- 
sign-decisions . .. why they’re No. 1 in use throughout 
the world 

Write now for details on the Briggs & Stratton line 


BRIGGS & STRATTON | 


GASOLINE 
ENGINES 


— represented by a world-wide net- 


| work of more than 9000 authorized BRIGGS & STRATTON CORP. 
£e>— Ps I CNG, Milwaukee 1, Wisconsin 


|| Yellow Pages | 
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ent ¢ % of normal rat 


ng. In breakers, the re 


] shunted 


COll 


ease can be externally 
1 rheostat to 


’ ' 
tvle breakers, the 


idjust trip level. In 


rele iS¢ coil 


ntirely independent of the con 


; } 
Ld ) 


I'‘hese hermetically sealed breakers 
withstand 
10 G to 1000 cps 


67F to 2121 


50 v d-c or 


50 G shock, vibrations of 
ind operate from 


rated 
rms at 60 or 
Airpax Prod- 
Lauderdale, Fla 


For more information 


Contacts are 
I 120 \ 
+00 cps, up to 10 amp 
icts Cr Ft 


Circle 14, inside back cover 


ELECTRICAL POWER, CONTROL 


Lead Screw 
Revolution Counter 


A revolution counter for all types 


of milling machines and other ma 
chines can be used where a cumula- 
count of 


T his 


number of 


turns is de- 
the 
lead-screw 


tive lead-screw 


sired instrument records 


exact desired 


turns, eliminating human counting 


errors. Made in various thread 


to fit any special lead-screw handle 


bolts. Pacific Transducer Corp., 
W. Pico Blvd., Los Angeles 64, Calif 
For more information 


Circle 15, inside back cover 


Transistor Clip 
Dissipates Heat 


\ transistor clip retains popularly 


used transistors under conditions of 


SeVeTe icceleration, deceleration, 


shock, Made 
tempered berylium copper, the clips 
Offered 
in a choice of cadmium, black ebanol, 


ind_ vibration. from 


ilso act as heat dissipators 
or silver plate in various sizes and 
modifications. Birtcher Corp., 4371 
Vallev Blvd., Los Angeles 32, Calif 

For more information 


Circle 16, inside back cover 


Throttle Control for 
Power Take-offs 


his hydraulic throttle control can 
be installed on any engine providing 
load lifting, 


only for the actual period of 


proper speed for ind 
lifting 
This is said to eliminate setting en 
gines ahead and to reduce clutch wear 
and fuel consumption 


ind works with any hydraulic pressure 


It is adjustable 


system. 
The control 
and weighs 14 Ib. 


measures 5 in. long 
I'he device needs 
no lubrication or spring changes for 
continuous operation 

Pressure from the power take-off’s 
pump or equivalent automatically ac 
tuates the piston in the control. As 
the pressure increases to lift a load, 
the piston increases engine speed. ‘The 


throttle control automatically returns 


SIZOS 


11836 


the engine to idling speed. Stratton 
Kquipment Co., 2030 E. 105 St. 
Cleveland 6, Ohio 

For more information 


Circle 17, inside back cover 





Submersible Motors 


Electric 


operate 


motors, 4 to 3 hp, that 


fully rasoline, 


—_ 


submerged in 
fuels, oils and other liquids are lubri 
cated and cooled by the liquid in 
Electrical 


three-lead 


whith they are submerged 


connections consist of a 
ible entering the motor through a 
sealed connector. 

Above the liquid level, the cable 
that 


1 starting capacitor, relay and 


enters a control box may con 
tain 
overload protector. A terminal board 
for connections to fuel dispensers ot 
in the control box 


Submersible motor windings are em 


switch stations i: 


bedded in plastic and hermetic lly 
sealed in a welded stainless steel case 
Franklin Electric Co., Bluffton, Ind. 


For more information 


Circle 18, inside back cover 


Reinforced Conductor 


\ mechanically improved electrical 
has a higher breaking 
strength and high resistance to fiexure 


In accordance with MIL-W- 


conductor 


fatigue 


CONTINUED ON PAGE 
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BEARING TIPS by McGill 





To pack more performance in smaller space 


Use space-saving MSGILL GIIDERDL needle bearings 


The McGill GUIDEROL Bearing 

combines the inherent high-load 

capacity of a full complement of 

full race width rollers with a cen- 

ter roller guiding principle that 

limits skewing and binding under 

misalignment. This qualifies the 

(\ bearing for a whole range of ap- 

oe SR EY plications that are too heavily 

i d ==] loaded for a retainer-type bearing 

—j R and are subject to the misalign- 

A — ment that precludes use of an or- 

dinary needle bearing. For out- 

standing performance in small 

Showing graphically how a McGill GUIDEROI radial space, use GUIDEROI pre- 

Se cae dee bee Ge oe cision needle bearings. Specify the 

cantly smaller radial space than other types of bear interchangeable sealed SGR series 
ings. Bulky and more costly housing space is easily ; : ; 

avoided for added protection against con- 

tamination 


LLER 


GUIDEROL bearing capacity, space 
economy proved in power shovel 
vertical reversing shaft assembly 


Baldwin - Lima - Hamilton Corp. high capacity of the bearing in 

uses a McGill GUIDEROL bear- small radial space is an important 

ing, on 4 cubic yard power factor in selection of this bearing. 
Only 3.75” in diameter, it has a 
load capacity of 28,560 Ibs. at 100 
rpm. In the power shovel applica- ° ° ° 
88g it sts 14,150 Ibs. + 76.3 Multiple spindle drill 
rpm, which gives a high margin 


of safety. The center guided roll- heads require support 

ers also are especially adaptable to " 

a vertical application such as this. of spindles on very 
close centers 


Crowding a great number of drill 

Fact-packed Bearing Catalog spindles into a small area, Zagar, 
Inc., of Cleveland has found the 

Write for your copy McGill GUIDEROL bearing con- 
of Catalog #52-A, struction especially suited to the 
a 128 page Bearing needs of multiple drill head units. 


Selection Guide. It os : 
contains vital prod- he full bearing width rollers pro- 


uct information and vide rigidity and more than ade- 
shovels, to carry spur pinion loads 30 pages of en- quate load cz apacity and in a bear- 
in the vertical reversing shaft. The gineering data. ing only 1.25” in bore diameter. 


® t 

: Insure performance with MGILE MULTIROL® GUIDEROL camrou 
Precision Needle Bearings 
McGILL MANUFACTURING COMPANY, INC., 201 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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16878, the center strand of silver 
plated copper has been replaced with 
in equal-size strand of a special high 


alloy. The 


onductor permits airborn equipment 


strength, non-magnetic 


1 


manutacturers to reduce weight by 


hanging to a smaller wire size. The 
slight increase in resistance character 
istic of the 


( ppel 


new wire over standard all 
effect 
the electrical system, especially when 


conductors should not 
short lengths, 100 ft or less. are used 
Hitemp Wires, Inc., Mineola, N. Y. 
For more information 


Circle 19, inside back cover 


Automatic Voltage 


Regulator 


automatic volt 
ige regulation is claimed for this unit 
It has no tubes, 


Maintenance-free 
transistors Or mov 
ing parts. Designed to provide con 
stant voltage despite line voltage or 
load changes. Input and output con- 
made to the 
board inside the cabinet 


nections are terminal 


Input is 95 to 135 v; output is 
115 v nominal, adjustable from 110 
to 120 v. Accuracy is 1 v band for 
line voltage variations and/or load 
magnitude and power factor changes. 
max. Re 
than 4 sec for 
irdinary line load _ changes. 

: 124 Weight 


Waveform distortion is 4% 


ponse time is less 
and/o1 
Size is 21 fs x 19 x 12% in. 
215 lb. Superior Electric Co., 83 

1 St.. Bristol, Conn. 
For more information 


Circle 20 


11T¢ 
iT 


inside back cover 


Thyratron Tube With 
1 Amp Rating 
A thyratron tube with a | 


iwe rating has been introduced. The 


high. Thi 


imp aver 


tube is 34 in grid-con 


trolled rectifier has many applications 
in relays, inverters, 
lators. 

I'he tube has an 


and exciter regu 
yctal base and top 
cap and a 10 v drop in use. Filament 
voltage and current is 5 v and 3 amp, 

with a heating time of 
Peak and 
voltage are 500 v; d-c start (plus 3 \ 


respectively 


120 sec forward inverse 


erid) is 25 v, with 25 v t 


30 amp. 


emission a 
De-ionization time is 200 
microsec or less. Continental Electric 
Co., 6 N. Michigan Ave., Chicago 2 
Ill. 


For more information 


Circle 21, inside back cover 


Transistor-Equipped 
Converter 


This analog-to-digital and digital 
to-analog converter is said to provide 
for voltage-to-digital and digital-t 
voltage conversions at 
better than 0.01 


cess of 15,000 ft per sec for analog 


and speeds in ex 


to-digital conversion and 300,000 per 


Sec for onversion 


digital-to-analog < 


The device is asserted to be the first 


accuracies of 


ill-electronic that permit 
multiplication and division in the 
conversion. Packard-Bell 
Corp., 11766 W. Pico 
Angeles 64, Calif 

For more information 


Circle 22 


dey Ice 


process of 
Computer 
Blvd., Los 


inside back cover 


Transistor-Equipped 
Voltmeter 


[his instrument 
ouples a d-c amplifier with a v 
broad 
s from 30 mv to 100 v full 
0.05 to 167 v 


lhe line-operated instrument features 


dual-purpose 


le 


meter of range. It has eight 


range 


ind provides gains of 


10“ ohm input impedance and us 
i three-stag« 
Drift 

ss than 3 mv per hour after a 1 hi 


Accuracy 


balanced circuits to drive 
push-pull transistor amplifier 
varm-up. is within 2 yf 
full scale 


Vhis 


voltmeter also has two separate out 


+ 


model 220 d-c vacuum tu 


v and +1 amp to dr 
sensitive recorders, oscilloscopes ind 
ts. Keithley Instruments, Inc 
Euclid Ave., Cleveland 
hio. 

For more information 


Circle 23 


inside back cover 


High-Temperature 
Connectors 
miniature, high- 


temperature, electrical connectors with 
a staggered construction to give long 


Three series of 


creepage path between pins despite 
small been an 
aluminum 
anodized for corrosion resistance. Fach 
the mated 


dimensions have 


nounced The body is 


pin of 


connector 1s su 


CONTINUED ON PAGI 
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What every designer should know about 


FACE GEARS 
for Angular Drives 


Wit \ \ “Atl 
Valls ‘ " 
\ie 


i 

; 
lent 
3 


FACE GEARS have distinct advantages which 


the designer should know. They can be spur or helical, 
“on-center” or “off-center.’”’ The mating members are 
pinions. Both are generated on Fellows Gear Shapers 
by cutters having involute teeth. 

Utilization of face gears results in a simple, compact 
design that can be economically manufactured and 
assembled. 


“<a ; GET ALL THE FACTS: 
Consider all these advantages: a 


; Information on the design and cutting of Face 
@ quality cutting at low cost Gears is free for the asking. Just write to: 
@ easier and lower cost assembly THE FELLOWS GEAR SHAPER COMPANY 
@ no appreciable thrust ; 78 River Street, Springfield, Vermont 
@ pairing for reversal of direction 
@ tooth bearing not affected by 

axial displacement of pinion 


THE 
PRECISION 
—_ Gear Production Equipment 
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7 las rt 
iInded different 
an y 

types of 1 matching 
plug to fit all thre vailable. Of 


hel 


fered with 


For more information 


Circle 24, inside back cover 


Printed Circuit Connectors 


rvllium «¢ 
yntact tter 
insertions. Barriers betw 
high voltage 


S00 5 


knesses 
olarizing pins 
slot desired 
ind construction 
of Mil-C Gorn Electronics Dit 
Gorn Electric Co., In 845 Main 
St., Stamford, Conn 


For more information 


Circle 25 


match spec 
I 


S384 


inside back cover 


Controller Has Long Life 


idjustmen 
signed t 


without 


conn 
potent 
of handle m 
speed control u 
speed steps art 
versing applic itions 


rection on reversins 


iluminum hou 
Cl wire, standard 
istors. Dimensions are 9 x 9 x | 
in. Republic Electric & 

Co 2627 Western Ave 
Wash 


Development 


Seattle a 


For more information 
Circle 26, inside back cover 


Single Coil Induction Motor 


A single coil, induction 


motor 


two pole 


is made in various stacks, from 


1/300 to 1/50 hp. Free speed is 3400 
rpm; load speed is 3000 rpm Th 
115 Vv, Hi ) 


A wide variety of applica 


yr is designed for 
operation 
operation of m 
geal 
Heinze Electric Ci 85 
St., Lowell, Mass 
For more information 


Circle 27 


tions includes 


projectors, fans, motors and 
pumps 


Lawrence 


inside back cover 


Voltage Regulator 
Without Moving Parts 


This voltage regulator maintains 
uitput voltage of 60-cps alternators 


he 


netic 


regulatur is a single-stage mag 
amplifier unit with selenium 
rectifiers and wire-wound resistors. It 
requires six terminal connections, 
ind works into a 20 to 100 ohm ex 
citer field without adjustment 

exciter field current 
of 0.15 to 1.35 


directly 


It supplies 


within a range amp, 


ind connects into anv 208 
x 240 v 


1 potential transformer. 


without need of 
When 


with a 500 va potential transformer 


alternator 
used 


Electi Dy 


Locust St., St 


For more information 


Circle 28 


inside back cover 


Clip for Electrical Wiring 
Strain Relief 


clamp has been kc 


ped for securing mid-tip cord in 


UL-approved for 


+ ] ] 
T1iCal ippi mces 


the need for extra 
Wir 


bv flanged edges and an 


handling hafing 1 
prevented 
. : . : 
nbossed or dimovled leg permits the 

‘ 
either the 115 o1 230 \y pow 
} ] } = 
Lhe chp can Dé used n an 
ppliances that utilize a two or three 
h x in 


Products, Inc 


ire power! cord, wit 
l'innerman 


land, Ohio. 


tion 


For more information 


Circle 29 


inside back cover 


I ligh Temperature Switch 


\ hermetically sealed miniature 


witch 


it weighing 1 oz, designed to 


perate continuously; 

high 375F. is available with 
screw or solder-type termination It is 
unaffected bv shock as high as 200 G 
vibration of 40 G, 0 to 500 cps. Cur 
it 75 1 The 


it temper itures 


rent capacity is 10 amp 


CONTINUED ON PAGE 236 
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HOW MANY WAYS CAN 


Special Hupose 


CUT COSTS FOR YOU? 


POLYETHYLENE 
MOUNTING FOOT 


No mar, no scratch 
glide for use on TV 
receivers, record 
changers, small ap- 
pliances, etc. Assem- 
bles into round hole 
in wood or metal 
cabinets. 


NYLON SNAP-IN NUT 


ping screw 


Snaps into square 
hole stamped out of 
sheet metal pro 
vides secure anchor 
age for any sheet 
metal or self-tap 
highly 
effective electrical 


insvlator 


PLUG BUTTONS 


V-LOCK 


Snap into 4” to 3” 
dia. holes. Can be 
embossid with orna- 
mental or functional 
designs . . . various 
finishes, shapes and 


sizes. 


TEENUT 


Re 


How many of your products employ 


OVO 


laborious, old-fashioned fastening meth- 
ods where simple fasteners could do the 


job and cut costs, too? How 
many parts and sub-assem- 


blies can be adapted to include a self- 
fastening feature? How many future 


products could be improved by advance 
planning for fastener efficiency? 


United-Carr’s engineering staff offers you a wealth of ex- 
perience in the design of special-purpose fasteners and 
self-fastening devices. Large-scale manufacturing facilities 
(including in-plant plastics molding equipment) ensure 
economical, volume production and prompt deliveries. 
United-Carr field representatives are ready to call on you 


at your request. 


QUICKEY FASTENER 


wag 


~~ 


— 


“ 
SS 
S 


FISHTAIL RATCHET PLATE 


Holds on smooth, 
die-cast metal or 
plastic studs to an- 
chor name piotes, 
trade marks etc. on 


li * 
rr 


biles, electronic ap- 
porotus, etc. 








a 4, 
ee 


A hea paw 
hee Sie, - ; ¢* 


ey es 


THREAD CUTTING FASTENER 


FAX 


Re-usable, self-lock- 
ing, vibration-proof 
fastener cuts clean, 
deep threads on un- 
threaded chrome- 
plated studs. Avail- 
sf, 4" 


able for * ond 


s" studs. 


TRIMOUNT STUDS 


Hold two or more 
thicknesses-of mate 
rial together. Easily 
installed by hand. in- | 
syre vibration proof 
ottachment. Perme- ~ 
nent or removable 
Many shopes and 


sizes 


DURABLE DOT FASTENER 


¥ © 
Ce 


Snap fastener for 
cloth, leather, plas- 
tics ond other mate- 
rials. Positive clo 
sure, instant release 
Black, nickel or brass 
finish 


CARR FASTENER COMPANY 


Division of United-Carr Fastener Corp., Cambridge 42, Massachusetts 
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minimum under rated 


under reduced load. Sy 
stat Div., Metals & ( 
Attleboro, Mass 

For more information 


Circle 30 


inside back cover 


Self-Lubricating Shaded Pole 
Motor Has Longer Life 


\ shaded pole motor is available 
12 he bearing unit has 


n models. 


quired its name because of the 


ity of the packing to retain the 
ibricant almost indefinitely lhe 
elf-lubricating bearing functions even 
Oil 


feeds into bearing cavities as 


n elevated temperatures con 
tantly 
operating conditions demand 

Ihe motor is suitable for applica 
and hard 
use are prime factors. Standard mount 
make it 


motors 


tions where inaccessibility 
ing holes 
with 
America, 


+5, Wis 


interchangeable 
other Controls Co. of 
2450 N. 32 St., Milwaukee 


For more information 


Circle 31, inside back cover 


High Frequency 
Transformers 


Variable transformers that deliver 
1 continuously adjustable voltage from 
i-c power lines are available for single 
ind three-phase, 400/800 
tion. Manual and motor-driven ait 

led mode for 28, 120, 240 and 
va to 8.7 kva 
red. Said to weigh 4 as much 
the 
cps units. Engineered 


( ps Opel l- 


in ratings from 5¢ 


upy 4 cubic space as 


ntional 60 
operate at ambient 


55 C to i909 C 


temperatures 
it full-rated load 


C);: altitudes to 50,000 
5 relative humidity; vi 
inclination and cor 


shock, 
military speci 
Co 
stol, 


sistance pel 
ns. The Superior Electr 


PH, 83 Laurel St., 


ic 
Bri 


For more information 


Circle 32, inside back cover 


D-C 


The 
turing a floating input, is continuously 
100 b: 
a seven-position attenuator and a gain 


Amplifier 


gain of this d-c amplifier, fea 


variable from 5 to means of 
potentiometer. Linearity is 0.05% of 
full scale. Long-term stability is 
+0.2% of full scale, and long-term 
drift is less than 
the input. Input impedance is greater 
than 1.5 megohm and output im 
pedance is 60 ohm. Noise 
less than 5 mv peak-to-peak referred 
to the input. The amplifier, basically 
a Carrier type, uses a 400-cps chopper 
Neff Instrument Corp., 
Foothill Blvd., Pasadena, 


+5 mv referred to 


level is 


modulator. 
Zen 6 
Calif 

For more information 


Circle 33, inside back cover 


Rotary Solenoid 


A rotary solenoid that with- 


stand ambient temperatures to 500 F 


can 


has been developed. A life expectancy 


of 300,000 snap-action operations at 
that temperature is claimed. It can 
ilso operate with higher wattage in 
puts to produce higher torques and 
for use in radioactive atmospheres 
Eight basic sizes, from | to 3% in. dia, 
with starting torques from 45° stroke 
range from 9.2 in.-lb to 54.0 in-lb are 
available. G. H. Leland, Inc., 123 
Webster St., Dayton 2, Ohio. 

For more information 


Circle 34, inside back cover 


Magnetic Amplifier 
Regulator 


said to 


\ tubeless 
high 


regulator is 
possess transient overload ca 
pacity and adjustable output voltage 

It is insensitive to frequency changes 
lhe magnetic amplifier line regulator 
reduces weight of 1 kva unit to 40 lb 
Output voltage is regulated from an 
input of 95 to 130 v, no-load to full 
load. McHenry Control Corp., P. O 
Box 604, Norwalk, Conn. 

For more information 


Circle 35, inside back cover 


Miniature Switches 


A small, enclosed, push-button type 
switch is offered in behind panel and 
front mounting Both are 
wailable in single-make, single-break, 
single-make-break or make-before-break 


designs. 


CONTINUED ON PAGE 238 
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For the most effective answers to your bearing problems... 


FAFNIR OFFERS 
THE MOST COMPLETE LINE 

OF BALL BEARINGS 
IN AMERICA! 


STANDARD 
RADIAL BEARINGS 

WITH SAME BORE SIZE! 
This feature of Fafnir 
Standard Radial Bearings 
simplifies shaft size 
bearing capa 


ty problems 


can specify the shaft size 


speed 
space and weight 
get the Fafnir Ba 
your specifications 


limitat 


Bearin 





oad, service ndit 





1 Shield 


— 7 


1 Felt Seal 
and Shield 


a 


ne 
#5859 
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Whatever your bearing needs, your best bet is Fafnir. 
The reason .. . Fafnir makes America’s most complete line 
of ball bearings, ranging from standard radial to custom- 
made jet engine types. Various tolerances and 
combinations of seals and shields enable Fafnir to supply 
the best bearing for the purpose — the most bearing for 


the money. 


Check the Fafnir line first for a quick, effective solution 
to your bearing problems. Fafnir can deliver in the 


quantities you require. The Fafnir Bearing Company, 


Britain, Connecticut. 
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and Shield 
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2 Felt Seals 
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Wide Type Bearing 
with Plya-Seals 


FAFNIR 


BALL BEARINGS 


Se ae es tint IN AMERICA 
“ 


4 





| Wide Type Bearing 
| with Mechoni-Seals 





Lhd - 





Top view of headstock 
and transmission of 
J & L Ram Type Uni- 
versal Turret Lathe. 
Alloy steel gears are 
precision-finished for 
silent, smooth power 
transmission. 


Perkins Gears Used by Jones & Lamson 


Jones & Lamson Machine Company, famous as manufacturers of the 
world’s most accurate and powerful turret lathes, use Perkins precision 
gears for efficient, dependable performance. Perkins custom-cut 
gears are precision-made to exact specifications. They eliminate wear, 
noise and backlash. Our OEM customers know Perkins means de- 
pendable service and longer gear life. Perkins’ long experience in 
producing precision gears could bring profitable benefits your way, 
too! Ask our engineers to work with you designing or estimating 
your next gear order. 


= = Pee ew ww wee Se ee ee 2 
WRITE TODAY for folder 4 Perkins Machine & Gear Co., West Springfield, Mass.\ 
showing bevel, spiral, heli- 
cal and spur gears; ratchets, l I 
ee and  ground- | Name i 
thread worms; face gears, 
generated and curvic l 
clutches; made by Perkins | 
in many sizes from all , 
— 








Company 


: l Address 
materials. ait, 
‘ h, 





-RKINS 


MACHINE AND GEAR CO. 
Dept. 42, West Springfield, Mass. 
Telephone: RE public 7-4751 


New Parts and Materials continued 
contact arrangements. Rated at 250 
mils, non-inductive load a-c, 30 w 
max. The button switch comes in red 
tr black, non-locking. 

\lso available is a subminiature de 
ign with insulated springs that are 
interlocked by notched phenolic 
washers. A one-piece plastic shaft, red 

black, eliminates removal of the 
button when inserting the switch 
through the mounting panel. Integral 
contacts are suitable for low-level cir 
cuits where low resistance is not a 
factor. ‘I'wo contact arrangements ar¢ 
produced, with red or black plasti 
pushbutton, non-locking. Switch 
raft, Inc., 1328 N. Halsted St., Chi 
wo 22, Ill. 

For more information 


Circle 36, inside back cover 


Electromagnetic } hp 
Motor Starter 


An electromagnetic switch actuated 
by a plunger carries UL-approval as 
1 + hp industrial motor starter. This 
device is totally enclosed in a metal 
case. Three contract leads, plugged 
with molded bakelite, are equipped 
with AMP or Douglas type terminals. 
The coil has two AMP terminals. 
Available for any voltage from 6 to 
230 v, 60 cps a-c, or from 6 to 110 v 
d-c. Contacts are rated up to 8 amp 
it 115 v, non-inductive. Standard 
contact combination is single-pole, 
normally open or closed, double-break 
or-make. Unit is 243 x ls x 1s5 in. 
Guardian Electric Mfg. Co., 1621 
W. Walnut St., Chicago 12, Il. 

For more information- 


Circle 37, inside back cover 


Vernier Potentiometer 


[his vernier potentiometer, with 
three-terminal construction, is for use 
in circuits having a common ground. 


(Continued on page 242) 
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cool metal for hot planes 


For jet and rocket aircraft engines, wings and surtaces that 
are subject to extreme conditions of heat, friction and corrosion 
where the metal must stand up design it, improve it and 


i 


protect it with McLOUTH STAINLESS STEEL. 


specify 


Mc LOUTH STAINLESS STEEL 


GH SOWA & EE F > 82 & BF A N OD > v a@t 
for aircraft 


McLouty Stee. Corporation verroit. MICHIGAN 


MANUFACTURERS O Ff STAINLESS AND 





Modern techniques in radio-graphic prac- 
tice have placed new demands on X-ray 
tube capacity. These demands have been 
answered by Machlett Laboratories, Inc., 
Springdale, Connecticut, by the introduc- 
Help Advance tion of their DYNAMAX design. The 
Machlett DYNAMAX design incorporates 
a rotating anode mounted on highly 
‘ specialized ball bearings made by NICE 
X-R AY BALL BEARING COMPANY. 
The commercial success of the rotating 
anode principle is largely due to the 


development of suitable bearings. The 
NICE bearings used by Machlett have 
proven to be the complete answer to all 


requirement problems. They are made to 





exacting tolerances from special heat 
resisting steel and are silver lubricated 
for use in high vacuum. 


Now Available! New NICE Cat. No. 190 


Machlett U.S. Patent No. 2,315.28 


Machlett DYNAMAX "25" 
Rotating Anode X-RAY Tube 
(with plastic display case) 


Cutaway View of Ball Bearing 
Mounted Rotating Anode and 
Motor Armature Core 





Special NICE Bear- 
ing used at bottom 
of Rotor. A similar 
Special Bearing is 
mounted at top of 
Rotor. 


Picker X-Ray Corporation Table and Tube- 


stand incorporating Machlett DYNAMAX F NICE is the word for BEARINGS 


a 0 te 


NICE BALL BEARING COMPANY 


NICETOWN PHILADELPHIA: PENNSYLVANIA 
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Setting the pace for automation 


... Hannifin valves 


























Automatic processes cal 


directional air control. Above all, t 


fin line, you 


for practicall 


AIR CONTROL 


HANNIFIN 


VALVES 


For this com 
directional air control 


525 South Wolf Road, 





Parts and Materials 


Felt 
has the Guts 
o 


SNAP. Bacy ' 


No doubt about it — Felt by Felters is ‘‘teased"’ into just Polvester Ww eb 7 apes 
ae pn nr ENGINE Tar caine ceumOneY ne Sony For Electrical Insulation 
weoaor 
It does not crumble under pressure or deteriorate under 
continuous operation Has predictable permanent set, is 
not adversely affected by age, 
water, oil, gasoline or acid in 
normal concentrations. It can be 
used with glass, wood, metal or 
plastics and treated chemically to 
meet technical and industrial re- 


quirements 


Free Design Book 
Find out about al! the ways felt can 
help you in product design. Com 
plete data in handy form, even to 
selection and ordering of right 
s widely used as filtering grades. It's yours for the asking 


ru ho here to 
sateen ayy Send for it today: The Felters 
ond similar fluids 


s, has high Company, 228 South Street, Boston 
sec 11, Mass 


Standard NEMA C Motors 


Ce the Beit, Specify Electric Brake for 
O< = 


NEMA 


Manufacturers of Felt and Felt Products Represented in All Principal Cities 





BIRDSBORO found 


STEEL FORY. AND MACHINE 


WICHITA 


CLUTCHES and BRAKES 


<> Practical to apply => Reasonable in price 
=} Supported by good engineering and service 


OTHER OUTSTANDING FEATURES 

* SAFER OPERATION * FASTER ENGAGEMENT 
* COOLER RUNNING AND DISENGAGEMENT 
* NO ADJUSTMENTS * VERY LOW MOMENT 
* NO LUBRICATION OF INERTIA 

* EXTREMELY LONG LIFE * EASIER MAINTENANCE 





Birdsboro Engineering Dept. 
states, “We were losing sales 
on shears until we installed WICH- 
ITA CLUTCHES. For some time we 


had been trying to apply air-operated 





friction type clutches to our shears, 
but only WICHITA Clutch Engineers 


were able to give us a clutch that was 


satisfactory.” 


“Wichita Clutches have benefited our 
equipment most because they elim- 
inate the need for either unsatisfac- 
tory mechanical jaw-type clutches or 


expensive direct drive start and stop.” 
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for RUGGEDNESS 


i 


For more information 

MODEL B 
. 4-coil shaded 
e AC Induction Type 


Circle 40, inside back cove 


~~ 


MODEL A 


unt: RELY on GI 


Fractional H. P. Motors 
1/40 H. P. to 1/1100 H. P 


The reputation of your product de- 

MODEL. pends on the ruggedness of the motor that 

a powers it. Specify G.I. for that important 
extra margin of dependability! Unexcelled 

performance records have made G.I. first 

choice of leading O.E.M.’s everywhere. We 

have the complete facilities, plus 50 years of 

know-how, to handle your job efficiently, 

economically — on time. Our design staff is 

MODEL F at your disposal for special fractional hp. 


problems. RELY on G.|. ! 


Type Pushbutton 


Selector Switches 


MODEL O MODEL E MODEL D 
e Capacitor Rever 4-pole, shaded ps 4-pole, 4-coil shaded pole 
e AC only (for 6, 12, of A ductic Type AC Induction Type 


Write for complete specifications and 
quantity-price quotations today! 


DEPT. GK * ELYRIA, OHIO 


(Continued on page 
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BéWwW ERW Mechanical Tubing Saves Time, 
Cuts Pump Production Costs 507! 


One manufacturer of submergible pumps had a Get all the facts on savings from Mr. Tubes, your 
bottleneck in its production line. The company had link to B&W. Call your local B&W tubing dis- 
been using seamless tubing for their motor housings tributor. Write for Bulletin TB-419. The Babcock & 
and pump housings—the design of the units called Wilcox Company, Tubular Products Division, 
for precision tubing with close I.D. tolerances. Beaver Falls, Pa. 

The company turned to B&W Electric-Resistance- 
Welded Mechanical Tubing. 

After two years of using this close tolerance 
tubing, company engineers estimate they have been 
able to reduce their production costs on the com- 
ponents as much as 50%. What's more, the produc- 
tion of these parts has become the least troublesome 
in the manufacturing process! 

Here’s another example pointing out where B&W 
ERW Tubing is being used by industry to produce 
better products at lower cost. B&W Mechanical 
Tubing is available in a wide range of sizes, shapes, 
analyses, and finishes. 

TA-6088-M4 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges — in carbon, alloy and stainless steels 








T-7-H Ts 





FRONT VIEW 


WHY RACINE FACTORY-ENGINEERED, 
FACTORY-ASSEMBLED "HYDRAULIC POWER UNITS" 
ARE BETTER FOR YOU! 


Investigate RACINE’S 

free engineering service. 

@ Designed, engineered and built @ Complete and ready for immedi- ioe Ghee ae 
. . ° 2 rhieve ye ngi- 

with Racine-made components to ate hook-up to your service lines neering load. It will save 
your specific machine operation you valuable time and 
needs © Control valves positioned on easily money. Utilize this re- 


‘ . . sponsible single source of 
——— clearly designated con canety. Wale we thout 
trol pane your hydraulic projects. 


Your needs will receive 


@) Compact — requiring a minimum 
p quiring 
of floor space 


@ All components easily accessible @@) Field sales and service representa- ee Sees. No 
. *_* . . . . *,* oO 10Nn. 
for quick servicing tives in all principal cities * 


RACINE HYDRAULICS & MACHINERY, INC, 
2072 Albert Street 
RACINE, WISCONSIN 
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New Parts and Materials continued 


Rectangular, welded-steel case is mois 
tureproof and dusttight. Case capaci 
ties range from 12 to 72 points for 
thermocouples and resistance bulbs 
Ihermo Electric Co., Inc., Saddle 
Brook, N. J 

For more information 


Circle 41, inside back cover 
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Sub-miniature Pilot Light 


Phis pilot light uses NE2D lamp, 
which draws 0.2 ma and consumes 
about 0.04 w of power. The lamp 
produces little heat and has an aver 
ige life of about 25,000 hr. For 105 
to 125 v or 210 to 250 v circuits, de 
pending on the resistor used 

Ihe pilot light which houses the 
lamp provides compact size and a 
stove-pipe-shaped cap of high-heat 
plastic for 180° visibility Available 
in red, amber, yellow, and white 
Metal parts are brass with black 
nickel finish, or white nickel, of 
chrome finished when so ordered 
l'erminals are perforated for wire and 
tinned for easy soldering. Doialight 
Corp., 60 Stewart Ave., Brooklyn 37, 
N. ¥ 

For more information 


Circle 42, inside back cover 


FLUID POWER, CONTROL 


Check Valve for Pumps 


All-bronze check valve designed for 
submersible pumps in water systems 
has a flexible rubber poppet and 
made of corrosion-resistant materials 
It may be furnished drilled and tapped 
with one or two 4 or }-in. side out 
let connection x attaching pres 
sure switch, pressure gage, or snifter 
valve. Body is reinforced with heavy 
bosses which provide proper thread 
length for solid leak-proof connec- 
tions on side outlets. It will work in 
any position 

l'aper-type poppet is silicone tre ited 


(Continued on page 250) 
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NONO. .athousand times NO 


“NO loss of time, 


say the thousands of users 
of LAMINUM SHIMS... 


NO machining! 
NO grinding! 
NO counting! 


NO stacking! 
NO miking! 


— 


SURFACE BONDED .. THEY FOR ADJUSTMENT 














STAINLESS wun 
a ALUMINU 


with laminations | with laminations 
Laminated Shims of of .002” or .003”] of .003” only 
LAMINUM 
now available in BRASS — 
with laminations | with laminations 
of .002” or .003” | of .002” or .003” 


LAMINATED SHIM COMPANY, INC. 


Shim Headquarters since 1913 
1408 Union Street, Glenbrook, Conn. 
































Cleveland miniature socket screws 
give extra strength in compact assemblies 


Cleveland miniature cap and set screws eliminate the 


need for designing special screws to fasten parts in 
compact units In countless intricate devices — servo 
mechanisms computers, typewriters electronic and 
electrical equipment—they are used as functional parts 
permitting significant reduction in size, weight and 
cost without sacrificing strength. 

Dimensions are held to very close tolerances. Accu 
rately formed hexagon sockets insure high torque, non 
slip wrenching, and maximum wrench holding power 
Threads are rolled for accurate Class 3 fit and to gain 
extra fatigue and tensile strength. Alloy steel screws 
are carefully heat treated to obtain optimum ot 180,000 


psi minimum tensile strength 

Cleveland standard miniature screws are availabl 
from stock in both high quality heat treated alloy steel 
and nonmagnetic 18-8 stainless. Write today for prices 
anda copy of the Cleveland socket screw products folder 


RECOMMENDED INSTALLATION TORQUES IN IN.-LB. 
FOR HEAT TREATED ALLOY STEEL SOCKET SCREWS 


Socket head cap screws Socket set : 


Diameter NC Diarneter 


THE CLEVELAND CAP SCREW COMPANY 


4444-4 Lee Road, Cleveland 28. Ohio 


| WAREHOUSES: Chicago . Philadelphia . New York 
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Your customers 
may need this drive... 


TO AUTOMATE YOUR MOTOR DRIVEN PRODUCTS... 
GIVE THEM PRECISE, VARIABLE SPEED CONTROL... 


Performance-Rated° 
SELECTIVE 


CONTROL SPEED DRIVE 


STATION 
How many of your customers could use the full potential of your 
product when given automatic operation by a Century Selective 
Speed Drive? Possibly more than you think. 





Here’s why. Predetermined, automatic manufacturing operations 
are faster, more accurate than manually controlled operations. A 
Century Selective Speed Drive on your product will respond to 
changes in operations—such as varying temperature, pressure, 
size, viscosity —and automatically adjust motor speed to fit the job. 


Operating from AC, these drives offer a broad range of DC stepless 
speed control. They can regulate speed for individual drives or for 
precision interlocked multi-motor drives ...can be used for jog- 
ging, normal or fast starts and stops, forward or reversing 
and respond to a wide variety of remote control devices 


Century has more than 50 years’ experience in engineering DC mo- 
tors. For information on any motor application, call or write your 
nearby Century District Sales Office or Authorized Distributor 


POWER UNIT 





MOTOR DRIVE 


Performance -Roted © 


MOTORS ELECTRIC COMPANY 


1/20 to 400 H.P. 


ri : 
1806 Pine Street ° St. Lovis 3, Missovuri Offices and Stock Points in Principal Cities 
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New Parts and Materials continued 


You save 5 ways with 


SHENANGO CENTRIFUGAL CASTINGS 


By using Shenango centrifugal castings for essentially symmet- 
rical parts, you will gain considerable savings because: 


The Shenango process automatically eliminates hidden defects 
in the metal . . . insures fewer rejects. 


(2) No patterns required . . . an important saving, particularly on 
special or small quantity runs. 


© Finer. more uniform grain structure means smoother, faster ma- 
chining, better control, and a higher rate of completion. 


4) With Shenango centrifugal method control, there's less excess 
metal to be machined away, less metal to buy and ship! 


98 Because of their homogeneous, pressure-dense qualities, 
Shenango centrifugal castings are stronger, have better wear 
resistance and require less frequent replacement. Maintenance 
cost is cut! 


Check with Shenango on centrifugally cast parts for your needs 
large or small castings rough, semi-finished or precision 
machined ferrous or non-ferrous. They'll cost you less in the 
long run. For bulletins, write to: Centrifugally Cast Products 
Division, The Shenango Furnace Company, Dover, Ohio. 
For more information 


Circle 44, inside back cover 


CENTRIFUGAL PVC Lift Check Valve 
CASTINGS 


COPPER, TIN, LEAD, ZINC BRONZES ALUMINUM AND MANGANESE BRONZES 
MONEL METAL + WNI-RESIST MEEHANITE’ METAL + ALLOY IRONS 





PRODUCTS FOR INDUSTRY 


riset BOARD 


iIBRE COMPANY 





SPAULDING 
BRANCH SALES OFFICES 


ATLANTA 7, GA 

1250 South Oxford Rd., N.E 
BALTIMORE 18, MD 
2104 North Charles St 
BERKELEY 9, CALIF 

1780 Shatty k Ave 
BOSTON 16, MASS 

585 Boylston Street 
Boston Area 

WELLESLEY HILLS 82, MASS 

44 Washington Street 

BRIDGEPORT 6, CONN 

2626 Main Street 
CAMDEN 1, N. J 

227 South Sixth Street 
CHICAGO 34, ILL 

7644 West Belmont Av 
CHICAGO 25, ILL 

4770 Lincoln Avenue 
CHICAGO 368, ILL 

5604 West 63rd Street 
Chicago Area 

BERWYN, ILL 

3247 Grove Avenue 

CLEVELAND 20, OHIO 

3494 Lee Rood 
CLEVELAND 16, OHIO 

19035 Detroit Rd., Rocky River 
DAYTON 2, OHIO 

136 So. Ludiow Stree 
DETROIT 1, MICH 

4612 Woodword Avenve 


FORT WAYNE 6, IND 
23 Fairfield Avenve 
LANSING 10, MICH 
2 South Cedor Street 
LONG ISLAND, N. Y 
90-34 Jamaica Avenue 
Woodhoven 2! 
LOS ANGELES 15, CALIF 
325 San Julion Street 
MILWAUKEE 16, WIS 
8338 West Lisbon Ave 
Newark, N. J. Area 
WESTFIELD, N. J 
101 Central Avenue 
NEW YORK 55, NEW YORK 
B4 East 149th Street 
ST. LOUIS 5, MO 
7247 Olive Street Rood 
ST. LOUIS 17, MO 
1500 Big Bend Bivd 
SYRACUSE 3, N.Y 
6 East Water Street 
TONAWANDA, N. Y 
j Wheeler Street 
TORONTO, ONT 
6 Lakeshore Rood, E 
Port Credit, Ont 
LONDON, ENGLAND 
Spoulding's LTO 
40 Gloucester Way 
Clerkenwe London E.C 
PARIS, FRANCE 
Lo Fibre Vulcanisee—Spx 
27 Rue Vincent Compoint 


i 


BRAND NEW 
42-PAGE 
SPAULDING 
HANDBOOK 


X 


AN IDEA BOOK, bvying 


guide and technical manual rolled into 
one. Especially valuable as a reference for 
Design Engineers, Draftsmen and Buyers of 
machine parts 


INCLUDES... 


Tables of Physical Properties 
Charts for determining dimensional changes 
List of applications classified by industries 
Illustrations and descriptions of typical applica- 
tions classified as to combinations of properties 
Forming and Fabricating information 
Specific Information for Engineers and Draftsmen 
Grade selection charts 

and a wealth of other useful information, 


MAIL COUPON TODAY 


or Contact the Spauiding Office 
nearest you 


SPAULDING FIBRE CO., INC. 
310 Wheeler Street 
Tonawanda, New York 


Please send me by return mail my free copy 
of your new 42-page Handbook 
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DRIVING 


Shaft Seal Design 


With A Purpose! 


POSITIVE DRIVE 


} 
NOTCHES | 
RETAINER SHELL | 


¢ BELLOWS 
| 
\ 











PRECISION MATED 


GET 


LAPPED FACES 


POSITIVE DRIVE 


This gives long seal life. Drive is trans- 
mitted through the driving band and 
washer driving notch which absorb all 
breakout and running torque. Damag- 
ing stresses on the bellows or flexible 
sealing member are eliminated. Slip- 
page is also eliminated, thus protecting 
shaft or sleeve against galling. 


FLEXIBILITY 


Axial and radial misalignment problems 
are eliminated. Self-adjusting bellows 
or sealing head automatically compen- 
sates for shaft end play or run out. 
Minimum spring pressure is required 
for axial shaft movement and uniform 
spring pressure is maintained during 
radial shaft movement. 


PRECISION MANUFACTURE 


Leakproof performance is assured. 
Washer and seat surfaces are precision 
lapped to a perfect mate under a 
patented “John Crane” process. 


A SEAL FOR EVERY SERVICE 


All “John Crane” Seals are constructed 
to the particular service requirements 
... from hot or cold water to the most 
destructive acids, corrosives and gases 

. temperatures up to 1000°F. .. . 
pressures to 1200 psi. They can be 
furnished in types and sizes to meet 
practically any mechanical or dimen- 
sional condition. 


Request Bulletin $-204-2. Containing full information 
on “John Crane" engineered shaft seals. 


COMPLETE 


DETAILS 


Crane Packing Ce., 


6445 Oakton Street, 


Morton Grove, Ill. 
(Chicage Suburb) 
in Canada 

Crane Packing Co., 
lid., Hamilton, Ont. 


MECHANICAL PACKINGS 


THREAD COMPOUNDS 


é >Of oy 


TEFLON PRODUCTS LAPPING MACHINES 


New Parts and Materials continued 


under less than 6 Ib of pressure. A 
full 100% flow area is provided. ‘The 
only moving part is a self-energizing 
disk. Available in 4, 3, 1, 14, 14, 2, 


ind 3 in. sizes and in threaded or 


socket welding types. The material 


is normal impact PVC 


2929 


Tube Turns 
Plastics, Inc., Magazine St., 
Louisville 11, Ky 


For more information 


Circle 45, inside back cover 


Automatic Air Filter 
For Pneumatic Equipment 


An automatic 4-in. air filter for 
pneumatic equipment operates on in 
termittent air flow. It is designed to 
eliminate moisture, sludge, and other 


foreign substances heavier than air 
from air-operated devices 

The unit operates on a maximum 
f 90 cfm. Maximum working pres 
sure is 300 Ib. 


been irridited to pass a 


Internal parts have 
100-hr salt 
test Emco Pneumatic Corp., 
Locust St., Des Moines, Iowa 
For more information 


Circle 46, inside back cover 


Motor-Operated 
Globe Valve 


This valve has automatic disk com- 
pensation, tight shutoff, 150 Ib pres- 
sure Capacity on most sizes, no mount- 


} 


t permanent lubrica 


iw restrictions, 


(Continued on page 254) 
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Loggers’ “weight-lifter’ tests bearing stamina! 


ie 


TWO-LIP RACE 
INCREASES RIGIDITY 


Two parallel shoulders made integral 
with the outer race, as shown in gray 
above, increase rigidity and durability 

keep rollers in proper alignment. Pre- 
cision-ground rollers and races give 
quieter, smoother operation, 


el 
, . 
i ON t 
f 
*~af 


Tossing around logs 6 feet in diameter like tox thpu ks is no job f 
a softie! This machine has to be built for it right from the start 
right down to the bearings. And that goes, too, for the trucks whicl 
haul these back-breaking giants over the most rugged terrain. Bower 
tapered and straight roller bearings have been engineered for just 
such work as this—to last longer, perform better under any r 
or load condition. Painstaking quality control plus basic beari: 
design refinements—like those shown at left—have reduced Be 
Bearing failure to a practical minimum. Whatever your p 

if it uses bearings, specify Bower! There's a complete 
tapered, straight and journal roller bearings for every 


transportation and industry. 


BOWER ROLLER BEARING DIVISION 
FEDERAL-MOGUL-BOWER BEARINGS, INC ¢ DETROIT 14, MI 


ROLLER 
BEARINGS 





the 


universal joint assembly 
, on the Royal Master 
centerless grinder... 


..sinsures minimum backlash; 
and operates efficiently in the 


» 


<¥ ] 


This Apex covered universal joint as- 
sembly transmits power from a variable 
speed drive to a regulating wheel on 
the Royal Master center!ess grinder. The 
wheel must rotate smoothly, and with a 
bare minimum of backlash, so parts may 
be ground to extremely close tolerances. 
The location of the assembly is such that 
it is constantly subjected to a flow of 
coolant and to damaging abrasive 
particles 

Minimum backlash is achieved in Apex 
universal joints through a combination 
of sound design, selected quality mate- 


THE 


APEX 


MACHINE & TOOL CO. 


1039 South Patterson Bivd 
DAYTON 2, GHIO 


midst of abrasives and coolant 


cae § 


rials and precision manufacture. Flexible 
covers, found only on Apex universal 
joints, provide clean, sustained lubrica 
tion, even in the midst of the stream of 
coolant; the covers also protect these 
precision-built joints from the damaging 
action of abrasive particles. 

Apex industrial universal joints and 
assemblies, designed to help overcome 
your specific drive-line problems, can 
help make your product even better. 
Our new Catalog 28 is ready; write, on 
your company letterhead please, for 
your copy. 


air motor-operated models 





New Parts and Materials continued 


tion, positive operation without link 


age, machine-cut hardened steel gears 
Ihe motorized valve is available in 


It has a Jenkins 


three 


1 - 


ten sizes, ¢ te > in 
bronze globe body, 
ind_ three 
139 sec. It 


positive icthion, 


voltages, 
timing cycles, 8, 32 and 
can be controlled by any 
single-pole, double 
switch or 


throw pressure-actuated 


switches, on any of three voltages, 
24, 115, 230 v. New England Gear 
Works, South End Rd., Southing 
ton, Conn 

For more information 


Circle 47, inside back cover 


Vacuum Ball Valves 


\ line of ball valves is designed for 


high vacuum ipplication in sizes from 


}-in. to 6 in. in either manually o1 


They Call 
be furnished in bronze, aluminum, 
mild steel, type 303 or 316 stainless 


steel, or PVC All valves are 


for vacuum tightness on a 


tested 
helium 
sensitive mass spectrometer leak de 
tector 

The valves will hold vacuum in 


(Continued on page 258) 
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AUTOMATIC-DRAIN 
AIR LINE FILTERS 


BANS 


2 


<2 


mr 


BETTER... 
MORE EFFICIENT FILTRATION 
OF COMPRESSED AIR 











You Get These Important Advantages: 


® More Efficient Water Removal 


Greatly increased water removal! efficiency —even at 
air flows 143% higher than ever >efore 


® Operates Over Wider Pressure Range 


Top efficiency at as low as 5 psi for all models and as high 
as 250 psi for metal bowl type 


© Operates Over Wider Temperature Range 
New metal bow! models in ‘« s° ond 


MORE EFFICIENT temperature range to 200° F 
WATER REMOVAL 


sizes extend 


® Withstand Rougher Usage 


2) Metal bowl models are ideal for applications 


WIDER ® Simplified Drain Mechanism 
OPERATING 


RANGE 
$ psi ® Eliminates Manual Drainin 


to’ 250 psi Collected liquid is drained automat 
Drain operates as long as pressure 


More efficient operation. Fewer part 


NOW —24 Models to ® Choice of Three Filter Elements 
choose from 


: 74, 64 or 25 micron elements—interchangeable 
@ Transparent Bowls—'4”, 
ee 


@ Metal Bowls—'4"’, %”, 


Wherever Airis Used in Industry ie 
nearby Norgren representative 


listed in your telephone 
. * ( « OR WRITE FACTORY 


FOR NEW NO. 800 
3428 SOUTH ELATI STREET © ENGLEWOOD, COLORADO CATALOG 


| nginectri 





DASHBOARD LIGHT LENS 


MOLDED FURNITURE DRAWE 


“~ > 
4 "DISPLAY BOX 


} 


FILTER PLATE 


DISH W ASHER 
IMPELLER 


SEARCHLIGHT 


DISTRIBUTOR 
CAP 


Any Material - Any Shape 
Any Color - Any Size 


Planning before production can save you time and 
money. Richardson offers a complete service in re- RICHARDSON 
search, development and design. Multi-plant opera- 
tions offer ample facilities for injection, transfer and 


compression molding. Write today for the molding P L A S T I C Ss 
catalog or phone Chicago MAnsfield 6-8900. LAMINATED AND MOLDED 





THE RICHARDSON COMPANY « DEPT. 22 +» 2793 LAKE ST. » MELROSE PARK, ILL. - SALES OFFICES IN PRINCIPAL CITIES 
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Produ t 


I 


~ 


_ 


<<, 


From these hoppers 
14,400 Moson 


6 rings are loaded 


Assembled coils ore 
automatically 
Phoson 6 brazed 
in Sutton high- 


speed equipment 


UNITED PHOSON 6 

MAKES AUTOMATION 

IN BRAZING PRACTICAL... 
HIGHLY PROFITABLE 


Brazing, too, can be fully automated. With the 
equipment shown, brilliantly engineered by 

The O. A. Sutton Corporation, up to 14,400 
brazing rings are loaded every hour. Thanks to the 
high quality and precision tolerances of 

Phoson 6 rings, this company, one of the world’s 
leading manufacturers of comfort cooling 
appliances, has increased assembly speed of 


copper return bends by 12 times! 


Phoson 6 rings 
provide the tight, 
slip-free fit auto- 
mation demands. 


To permit this amazing speed, brazing rings must 
fit tightly perfectly completely minating 
slippage prior to brazing. Here’s how United 
Phoson 6 rings meet all the strict precision 
requirements of automation: 

FIRST ... Rings of Phoson 6 are preformed to 
exacting and uniform tolerance of 000° to 
—.005" ID with a maximum helix of .015 
SECOND ... at the lowest practical temperature, 
Phoson 6 brazes leakproof joints of highest 
strength, ductility, corrosion resistance and 
thermal conductivity. 

These two points add up to one fact. You can 
profit now from automated brazing! Without 
delay, get the whole story. Write direct to 

United or see your nearby United Welding 
Supply Distributor. 


7 UNITED WIRE 


PROVIDENCE 7,RHODE ISLAND 


COPPER, BRA‘ ANT AL MINUM 
TUBE BRAZIN 





ENCLOSED WORM GEAR DRIVE 
give LONGER SERVICE 
F) ee © 


to see why they 





1 EXTRA STRONG CAST HOUSING 


Provides rigid mounting and 
alignment of caps and bear- 
ings. Made of high quality 
cast iron. 


2 PRECISION ALLOY STEEL WORM 
Integral with oversize shaft. 
Carefully matched to worm 
gear for quiet, trouble-free 
service. 


3 OVERSIZE OUTPUT SHAFT 
4 HEAVY DUTY, EXTRA LARGE 
BEARINGS 


Oversize bearings used 
throughout unit. Worm bear- 
ings are combination single 
row radial and angular contact 
ball bearings. Input shaft bear- 
ings are single row radial type. 


5 WORM GEAR 
Precision generated from uni- 
form density, high hardness 
virgin bronze alloy casting. 
High load carrying capacity. 


6 HEAT TREATED HELICAL GEARS 


Shaved for full tooth contact. 
Pinion integral with input 
shaft. Gear locked in position 
on worm shaft extension. 


Just one of 10 different types, 
in a wide range of sizes, ratios 
and shaft arrangements. 


this trademark 
stands for the d 
finest industrial | 
gearing made 


OA Beller Power Thanbmission Through Beller Gears 
==" FOOTE BROS. GEAR AND MACHINE CORPORATION 


4575 South Western Boulevard 


7. 4. REG. U. S. PAT OFF 


- 
2 
2 

2 





One look at the oversize bearings, larger 
shafts, precision made gearing and the 
sturdy housing of a Foote Bros. Hygrade 
Worm Gear Drive tells you that this is a 
workhorse unit that will stand up and de- 
liver under the toughest conditions. 
Notice the carefully balanced design . . . 
greater mass where it’s needed . . . the elim- 
ination of weight when it contributes noth- 
ing to efficiency . . . strength and toughness 
at the right places . . . the correct gear alloys 
... the compact design, and above all, the 
simplicity and ruggedness of this unit. 
When you know the inside story of Foote 
Bros. Hygrade Worm Gear Drives, you can 
understand why they have built a reputa- 
tion for quality, dependability, and per- 
formance that is unmatched by others. 
Call in a Fooie Bros. Field Engineer. 
Take advantage of our long experience in 
this business. Let. us help you select or 
specify the most economical drive 
for your application. 
Write for Engineering Manual HGB. It contains 


complete information on Hygrade Enclosed 
Worm Gear Drives. 


TES BROS. 





Chicago 9, Illinois 


i 


New Parts and Materials continued 
lightweight 
ind compact, permitting mounting in 
iny position, One-quarter turn of the 
stem provides opening and closing 
throttling. In the full 
open position, the cross-section is cit 
cular and approximates the size of 
connecting pipes, making them suit 
ible for vacuumtight locks 
material is introduced or re 
NRC Equipment Corp., 160 
St., Newton Highlands 


either direction and are 


and precise 


where 
process 
noved 
Charlemont 
1, Mass 
For more information 


Circle 48, inside back cover 











Electro-Hydraulic Valves 


The three 
hydraulic 


models of this electro 
designed for 
high-performance aircraft, are capable 
of functioning under rigorous operat 


ing and ambient 


servo valves, 


conditions encoun 
tered. A closed loop hydraulic control 
ut positions the 


valves are of a 


output stage 


I'he 


pull construction and have a minimum 


balanced push 
f moving parts. No springs are in 
orporated. As shown in the schematic 
drawing, the valves are two-stage elec 
tro-hydraulic flow 
Cadillac Gage Co.., 


control valves 
Detroit, Mich 
For more information 
Circle 49, inside back cover 


ENGINEERING MATERIALS 


Ceramic Bonds to 
Most Stainless Steels 


\ new material for her 
metic seal applications with excellent 


electrical characteristics in continuous 


ceramic 


operation at temperatures up to 700 
I’ bonds physically to most stainless 

(Continued on page 260) 
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A Man Nobody Wants 


This man’s motto is “Don’t rock the boat!” Now that brains eager to meet the nh nge of th ideas with 


he has reached his present high post in the Company, new materials 

his life is dedicated to proving that once you get,a Our business is t 

good thing, vou don’t have to change. In fact, if things them — the materials that engineers are seeking to con- 
get too new, you can always search the past for some- vert today’s dreams into actual pre lucts. Please write 
thing reall te to use for samples of recent developments 


He, naturally, has no interest in the new things 


coming out of Rogers 
{ogers is not looking for him, either. Rogers serves 


engineers those men who sail the seven seas 1n sear¢ h 


of an eighth. And they, in turn, find Rogers an interest- C © R |}? © R j \ l | © N 


ing port of call — a cove of research and development ROGERS, CONNECTICUT 


DURO!DS—for Gaskets, Filters, Electronic Devices, Thermal insulation, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates RUBBER—for Floats, Grommets, Gaskets, Bearing Seals, etc, 
FABRICATING— Including Converting, Combining, Coating, Embossing, and Molding DEVELOPMENT—Research and Engineering of Unique Materials, Parts and Products 


. _ 
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YOUR CYLINDER 
ORDER SHIPPED 


IN HOURS 


OR Less! 


LET CARTER CARRY 
YOUR INVENTORY! 


a 


ANY BORE SIZE 
ANY MOUNT 
ANY STROKE 








AIR OR 
HYDRAULIC 





CYLINDERS 


Get your cylinders now, when you need them. No need to 
lose production because of poor delivery! Carter will ship 
your cylinder order in 24 hours or less, to satisfy your needs. 
And when you buy Carter cylinders, you buy quality—rugged, 


dependable cylinders. 


Leakproof construction.. 


. strong key-type locking of body 


between tubing and heads...compact, space-saving design. 
Everything you need in a cylinder . . . plus special delivery to 
you, Get in touch with us today for what you need tomorrow! 


Fae 
1er\ PHONE SERVICE 


24 HOURS A DAY! 


Order day or night. For fast 
service call CARTER: LANSING, 
WLINOIS, GRanite 4-3305 or 
CHICAGO, BAyport 11-7186. 
TELETYPE LNSG, ILL 11199X., 


COMPLETE 


0% 
Al 
CATALOG FILE! | 


Complete bound file 

with ordering details ~S i — / 

for: Air Cylinders; > / 

750 Ib. Hydraulic; 1500 Ib i ~ ? 

Hydraulic; Clamp Cylinders; a > 
, / 


Air Valves; Built-in Vaive 
data, specifications and 3 2 
prices. Send today! 7 


~ 
_/ 


Types. Compiete with ports 


> 


[ A f Ik f CONTROLS INCORPORATED 
2884 Bernice Rood ¢ Lansing, Illinois (Chicago Suburb) 


AIR CYLINDERS e 


AIR VALVES « 
ROTARY ACTUATORS 


HYDRAULIC CYLINDERS 
© SPECIAL CONTROLS 


ready for 


completed 
ingle and 
he iders 
is Sal » be 
illovs. Consolidated 

m Corp., 300 N. Si iM 

Pasadena, Calif 

For more informatior 


Circle 50, inside back cove 


Heat-Resistant 
Phenolic Compounds 


Iwo phenoli 
lded into parts th 
vater and oven-ho 
i-finish withstand 
» 500 F. Suitable for us 
ld powder! or pre-heated 
ing, th ympound offers 


we and minimum thermal expan 
The second molding powder 
medium heat-resistant matei 


neered to resist temperatures 
Chemi il Material 

1 Electric Co., 1 Plasti 
Mass 


For more informat 


Circle 51, inside back « 


Reinforced Plastic 
W ithstands Temperatures 
to 258 F 


1 
ioratio 


m has been developed 
d by the matched-molding 
Structural Fibers, Inc., Fiftl 
irdon, Ohio 


For more information 


Circle 52, inside back cover 


Teflon Tubing 


Dimensionally accurate spaghett 
tubing of virgin Teflon is offered 
thin, standard and heavy wall 
struction in three grades and a range 
of sizes. Treated spaghetti tubing f 
potting operations has also been in 
troduced to assure adherence of all 
potting compounds. Thin wall tubing 

30 to 0 | 


gage with corresponding 


(Continued on page 264) 
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New Design Trends for 


Harvey Aluminum Extrusions 


To any experienced engineer or designer, aluminum extru- 
sions are a common commodity. You don’t have to tell him 
that extrusions offer such advantages as ease of fabrication, 
design flexibility, etc. He knows that. What he wants to 
know now are the newest advances made possible by the 


extrusion process. 


Potential for new 
configurations and applications 


Typical new applications for Harvey Aluminum Extrusions 
are illustrated below. The design possibilities for aluminum 
extrusions are now practically limitless. Large heavy press 
sections; unusually complex shapes; wide, integrally 
stiffened skin panels; solid, hollow, and stepped extrusions; 
and extra long thin sections can be obtained from Harvey 
in all aluminum alloys. Heat-treated shapes can be pro- 
duced in lengths up to 80 feet, weighing as much as 2,500 


pounds. The maximum circumscribing circle diameter prac- 


PANEL for highway signs. Extruded 
aluminum shape offers maximum strength 
and economy. Design combines several 
functions within a single shape. Light never a problem 
we ight eases erection. Aluminum’s natural, 
attractive finish and resistance to corrosion 
minimizes maintenance. 


Making the most of aluminum... for everyone 


HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 


This extruded shape 
typifies the trend in using aluminum for mn re are rmed by combinin 
both decorative and functional applica- Wdlumirt xtrusior nterlocking 
tions in the automotive 


tical is 25% inches. For functional, structural, or decorative 
applications demanding custom design plus light weight, 
corrosion resistance, high strength, and a naturally attractive 
finish, Harvey Aluminum Extrusions are first choice. And 


remember, Harvey is traditional for high quality and service. 


Harvey Aluminum 
leads in extrusions 


Harvey's completely integrated facilities include a large 
complement of extrusion presses ranging in size from 1400 
tons to 12,000 tons, stretch-straighteners up to 3,000,000 
pounds capacity for lengths up to 105 feet, and the newest 
supporting and finishing equipment. 

If you have a problem with extrusions, thoroughly quali- 
fied Harvey specialists are always ready to help you improve 
your product. Write to Harvey Aluminum Sales, Inc 
Torrance, Calif or contact the nearest sales office listed 


r “Aluminum” in your classified telephone directory. 


AUTOMOTIVE WINDOW FRAME com- STRUCTURAL ASSEMBLY of extr 
bines utility with natural brilliance, elimi- sha 
nating costly plating operations. Rust is al se doors, building walls 


pes is utilized fe ge span hang 


i structure 
king ck 


industry n 


luminum 


Harvey is a leading independent producer of quality alaminum products in all alloys and sizes: Rod and bar, pipe, tube, hollow 


sections, press forgings, forging stock, impact extrusions, structurals, special shaj 


s, extrusions, screw machine products and other 


aluminum products. Harvey is also producing similar items in titanium and steel 
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Design for Resistance Welding 


SSSSSSSSSSSSSSSSSSSSSSESSSSSSESSHSSSSSSSSSSSESSSSSSSSESSESSSSSSSSSESSESSSSSSSSSSSSESECE LEVEES 


Seam Welding —How to Use It 


To Improve Product Design and Quality 


What is Seam Welding? 


Seam welding is a method of fastening 
two metal piece parts with an uninter- 
rupted joint, such as cylinder side 
seams, joining fuel tank halves, ete. It 
Is a process that lends itself efficiently 
and economically to electric resistance 
we lding tec hnique Ss 
In prac tice, the two pieces of metal 
to be joined ar overlapped and passed 
between a pau ot rotating electrode 
wheels. Current is passed through in 
a line of 


over] ipping spot welds. The resultant 


such a manner as to p! duce 


pressur¢ oht 


seam IS ] 
, 


FORCE 


CURRENT 


<«- - - 777 
IIIT TT el CREAR EETE 
AARRBABALESE .8 2-H ees aVRREAWREVERAAY 


tLrorce 


Fig. 1 Seam welding process. 


Variations of the 
roll spot welding in which the welds 
but 
not ove rlapping This method permits 


scam we ld Ini lude 


ire made in the same manner 
highly accurate spacing of spots 

Another form is the mash seam weld 
in which the welded 
rl pp d from one-half to twice 
the thickness of the sheet. 
welder wheels actually mash 
the weld 
slightly 


materials to be 
The seam 
wr flatten 
rea to produce a seam only 
thicker t of the 
welded mate rial. 


than one she 














Fig. 2 Mash welding process. 


Fig. 3 Roll spot operation welding 


Advantages of Seam Welding 


The seam welding process is r idily 
adaptable to high production work 
which re quires long linear welds. Pres 
sure tightne ss is inherent 

Appe irance of the weld is good 
Minimum finishing is necessary only 
surtace critical 
Distortion 


ing 


where appearance iS 
so common in fusion weld 


iS ne gligible. 


Fig. 4 Macrograph for continuous seam 
weld of .032” to .032” 24ST Alclad alu- 
minum, Overlapping of the welds in- 
sures a water and fume tight seam. 


Design Considerations 
for Seam Welding 


As a 


produce an air o1 


wil 


water-tight weld 


guide to spacing which 
there should be approximately 12 

in lighter gauges at a pro 
duction rate of 12 feet For heavy 
er gauges figure about 8 spots/in. at 


spots mn 


min 


1 2 feet/min. production rate 
Functional joint design will prov le 


considerable savings if the piece part 


edge distance and work clearance cat 


be accommodated by standard welder 


irms and electrode wheels 


125’ 


to 


HELPS PUT PROFIT 
INTO MANUFACTURING 


125” of flat sheet aluminum alloy. 


Sciaky Research Assistance 


lities of the Sciakv Rese rch Divi 

it Los Angeles, (¢ 

lable tor contract 
inswel welding 
Housed in a 15,000 sq. ft 
these 


ilifornia, ar 
research t 
resistance problems 
building 
facilities include an experienced 
engineering staft a complet range ol 
the most advanced resistance welding 
machines including the largest in th 
and a laboratory equipped tor 


OY iphy chemistry. electronics 


Oy iphy and te sting as ipplie d to 


Write for further 
rmation and ask for the 20-pagi 


? 
sistance welding 


Re sear>re h Divis mn bro hure 


Write Today 

for Free Sciaky Literature 

Start to build your data file 
e welding Desig 


v1 
Bulletin 331 discusses seam 


on resist 
” Guide 


welding 


today 


ieTs 


d other forms of resistance weldin 


Describe vour particular fastening 


problem on company letterhead and 
back and future 
issues of Welding At 
Work publication All contain impres 
sive ex imple s of Sciaky’s basic think 


resistance we Iding ter hnique S cle 


we will send suitable 


our “Resistance 


med to do more useful work at lower 
operating costs with maximum reliabil 
ity. Sciaky Bros., Inc., 4913 West 67th 
Street, Chicago 38, Il, POrtsmouth 
7-5600. 
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150-amp 
solenoid 





w= contactor 


ENGINEERING DATA 


Size 4 A.C. Contactor Ratings* 





Service 


& Hour 
Ampere 
Rating 





Esc Pores Rat 


Three Phase 
Volts 





Across-the-Line 
Starting 


Across-the-Line 
Piug-Stop or 
Jogging 








25 
50 
100 


iV 








Service 


Resistive 
Heating 
Lead** 


Tungsten Lamp 
Lighting or 
Infrared 
Heating Load** 





8-Hour 

atg_ | Vets 
> 

5 220 

150 440 

550 


Single Phase 
Kw 


- 
30 
60 


Volts 


75 


Three Phase 
iw 


120 Amperes for 250 Volt Circuits or Less 








*The ratings listed 


Product Engineering 


are those recommended by the Nationa! Electrical 
Manufacturers Association 
**These ratings apply to open or enclosed contactors 


August 


195 


extends 
proven line 


This new Size 4 A.C. solenoid contactor is ideal 
for use in motor starters and controllers for main 
line, accelerating and reversing purposes and 
for resistance heating and lamp loads as well 

It’s the new Bulletin 4454 
many advanced design features found on Ward 
Leonard's Sizes 0 to 3 contactors. Check these 
outstanding features: 


incorporating 


New sintered-silver-cadmium-oxide contacts 
—can repeatedly handle high inrush currents 
without a sign of contact welding, excessive 
pitting or other damage 

Simple, compact solenoid design—excellent 
for modern metal control panels using acces- 
sible front-of-board wiring, particularly useful 
where panel space is limited 

Available with two or three main poles and 
up to 4 side-mounted auxiliaries. Also with pro- 
vision for mechanical interlocking and addition 
of overload relays 

Completely described in Bulletin 4454. Write 
for your copy today. The Ward Leonard Elec- 
tric Co., 63 South Street, Mount Vernon, New 
York. (In Canada: Ward Leonard of Canada 
Ltd., Toronto. ) 


LIVE BETTER...E/ectrically & 


Areakaiiegd 
4 
Core™ 





MEMO TO 
AGEMENT 
) 


MA 


ALL-PURPOSE DETREX ALKALI CLEANERS 
MAKE CLEANING OPERATIONS 
ECONOMICAL AND EFFICIENT 


In addition to DETREX 37, DETREX manufactures a metal cleaning 
compound to meet every requirement in this field. Without obliga- 
tion, a DETREX representative will analyze your specific cleaning 
application. Drawing from his experience and the wide range of 
DETREX water-soluble metal cleaning compounds, he can then 
recommend the one that will guarantee maximum efficiency in 
your metal cleaning operation. 


DETREX service continues beyond the initial sale with regular 
checks on product performance and efficiency. Only DETREX 
provides such complete coverage—from recommendation of the 
proper method through installation to periodic counsel and service. 


This ‘“One-Source” efficiency has made DETREX, pioneer in the 
metal cleaning and processing field, the recognized leader. Let us 
show you how DETREX can recommend and service the most effi- 
cient methods, materials and machines to meet your requirements. 
Write today for information on increasing efficiency at lower cost. 


DETRE 


CHEMICAL INDUSTRIES, INC. 


BOX 501-A, DETROIT 32, MICHIGAN 


New Parts and Materials continued 


nominal ID of 0.012 t 
Standard wall tubing sizes rang: 
24 gage with a nominal ID of 
ge with an ID of 
standard tubing 


range from 0 through 24 gage. H 
wall tubing is 24 through 5 gag 
nominal ID of 0.022 to 0.19 
rocarbon Products, Inc., div. U.S 
Co., Camden 1, N. J 
For more information 


Circle 53, inside back cover 


MECHANICAL COMPONENTS 


For more informatior 


Circle 54, inside back cove 


I ligh-Strength 
Shoulder Screws 


esired length, 
Vhe SCTCWS 
‘ken and unifon 
issuring high-strength 
Made in hexagon head and a 
variety of intricate shoulder and other 
head shapes Ihe one-piece screw 
construction eliminates the need f 
inventories of bolts and bushing nd 


is a further saving, cuts down a 


(Continued on page 268) 
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IN EQUIPMENT DESIGN @ 


LHIKSAN SWIVEL JOINTS 


SMOOTH OUT KNOTTY LINE PROBLEMS 


STEEL LINES FOLD LIKE AN ACCORDION 


Connected to a moving head, these compact swivel jointed all-metal hydraulic lines flex and 
fold like an accordion on this automatic bottle unpacking machine. 


NO HOSE BURST HERE 

These Chiksan swivel jointed steel lines on 
a die casting machine eliminate damaging 
hose ruptures, reduce fire hazard, fluid loss 
and setup time by 75%. 


Please Address: 
Dept. 207 


CHIKSAN COMPANY-BREA, 
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NO BEND FATIGUE HERE 


This highly specialized lens grinder utilizes 
Chiksan Swivel Joints to eliminate tight hose 
bend as the multiposition head is shifted 
from one grinding position to another. 


When a machine's moving parts cause 
tight bend or twist on hose lines, Chik- 
san Swivel Joints provide a ready solu 
tion. When design dictates the use of 
metal lines, Chiksan Swivel Joints allow 
rubber-like flexibility. In fact, wherever 
line flexibility is required, designers and 
maintenance engineers know it’s just 
good business to call on Chiksan. Preci- 
sion made Chiksan Swivel Joints with 
their infinite service life, full 360° rota- 
tion and high safety factor, quickly pay 
for themselves by minimizing hose 
replacement and eliminating costly line 
failure, fluid loss and downtime. If your 
equipment hose lines require frequent 
replacement due to torsion or bend 
radii fatigue, or if flexible all metal lines 
are in order, contact Chiksan. A nearby 
representative will call, analyze your 
requirements, and make specific recom- 
mendations. Write today for his name. 


LOOK INSIDE A SWIVEL JOINT 


Detailed attention to detail. Precision ma- 
chining and specific packing seals for specific 
services. These are the quality-plus features 
built into every Chiksan Swivel Joint 


CALIFORNIA + CHICAGO 5, ILLINOIS « NEWARK 2. NEW JERSEY 





the general utility STAINLESS STEEL 


t-We-lelelgeh s-le Mie] mi el-1- mo)’ sam 


AIR FORCE 


QQ-S-766A 
Mil-S-854 
i 7 
pause Class 4 


- 


NAVY tive 
volo m-merd-\-]-Mei tt Bal-m tle) al 


Mil-S-854, Class 4 - , 


‘ 199. \ 


hl aa ine 


/ 


= 


Since 430 meets military specifications, 
why not investigate this grade for your product 








This straight chromium stainless grade possesses 
desirable qualities of beauty, corrosion resistance, WUicroteola 430 
strength, long life and low maintenance that are also of value sheets 
in many civilian applications. More than 50% of all are available up to 48” wide 
stainless applications could satisfactorily employ , re. ” 
' : : , : as thin as .010”, and up to 
430 stainless as an economical and practical material. Se : ae 
Type 430 stainless costs 1054 cents per pound less 36° wide as thin as .005 
than the 18-8 grade. Some of our customers are already 
saving more than $215 per ton using our MicroRold 430 tempers. 
stainless sheet. Why not investigate the possibilities 
of this general utility 430 stainless. 


in commercial finishes and 











Send today for your copy of our 24-page booklet, 
“MicroRold 430 Stainless Steel Handbook.” 


Washington Steel Co-poration 


8-G Woodland Avenue, Washington, Pa. 





Announcing a 


POWERFUL 
NEW DRIVE 


by 
CONE-DRIVE GEARS 


new gearmotor 


Here are the ‘“‘why’s” for this 


Why a right-angle gearmotor ? 

You save space! By tucking the 
entire unit in close to the driven 
shaft, there’s nothing to stick out 
in crowded aisles. It’s out of the way. 


Why a double-reduction design? 
More power! Combining a helical 
primary with a Cone-Drive double- 
enveloping worm gear secondary 
gives you an extremely high load- 
carrying capacity. Output torque 
ratings are much higher than those 
of single reduction gearmotors. 
Overall ratios are greater, too. 


Why double-enveloping worm gears? 


More power! Cone-Drive double- 
enveloping worm gears have proven 
that they provide maximum load 
carrying capacity on extremely 
small center distances. This means, 
in many cases, that they will handle 
two to four times the load of 
cylindrical worm gears of the same 
size. An added plus is high resist- 


ance to shock loads, long operating 
life and minimum maintenance 
requirements. 


Why different types of mountings ? 
Flexibility! You can select Cone- 
Drive gearmotors with extended 
shaft or for shaft mounting. Both 
are standard. Shaft mounting often 
permits “hanging”’ the driven load 
on the gearmotor to eliminate 
pillow blocks, bearings, torque 
arms, shafts, pulleys, bed plates, 
etc. Both types may be floor, wall 
or ceiling mounted as desired. 


Why 27 standard output speeds? 


Standardization! Standard reduc- 
tions range from 3.3:1 to 240:1. 
Speeds at 1750 rpm input range 
from 525 rpm to 7.3 rpm output 
speed. Any variation in input speed 
will naturally provide another com- 
plete set of 27 output speeds. Any 
standard type NEMA D-flange 
motor may be used. Other reduc- 
tions may be obtained on special 
order at additional cost. 


Why ratings to only 25 horsepower? 


Demand! Extensive market re- 
search by Cone-Drive Gears reveals 
that this is the most popular power 
range in the application of gear- 
motors by industry. Currently we 
are building models in capacities 
from 1 to 25 horsepower. However 


the compact size and high capacity 
of the Cone-Drive gearmotor will 
extend this range in the future. 
Space requirements for higher ca- 
pacities will be substantially reduc- 
ed with our new design. 


Why a Cone-Drive gearmotor? 
Dependability! For over 20 years 
Cone-Drive Gears has been build- 
ing double-enveloping worm gears 
and speed reducers. Design and 
manufacturing techniques have 
been constantly improved so that 
today these unique gears provide, 
size for size, the highest load- 
carrying capacity of any right angle 
worm gearing. Now, you can take 
advantage of this outstanding gear- 
ing combined into an integral pack- 
age that eliminates pulleys, sheaves, 
belts, chain, bearings and all the 
trouble that goes with separate 
reducer and motor combinations. 
You'll get increased efficiency at 
lower cost by specifying standard 
Cone-Drive gearmotors. 


Bulletin #57 contains complete 
details. Ask for it today 


3° »-Daive GEARS 
\/ ae, vy 

LXKeition / lichigan /oot Compsaery 
=== DOUME ENVELOPING GEAR SETS & SPEED REDUCERS 
771 E. MeNICHOLS ROAD « DETROIT 12. MICHIGAN 


Here's the finest shaft mounted gearmotor on the 
market today. it is available in all sizes with ratings 


identical to other Cone-Drive gearmotors. 





sign for a Successful Spring 


B Engineering Service 

B Tooling for Large Quantities 
B Planning and Scheduling 
B® Quality Control 


B Packaging B Delivery 


These are the basic elements necessary to design and produce 
a precision built spring. To supply the above elements takes 
skill, experience and imagination . . . ingredients that Accurate 


Spring provides every one of their customers every day. 


Accurate makes millions of springs a month—precision 
springs held to close tolerances by rigid quality control and 
inspection. Production schedules for large quantities are 
planned well in advance. Customers are assured of deliveries 


scheduled to their needs. 
Proper packaging is necessary too, for ease of handling and 
speeded production. Untangling springs can be irksome and 


expensive. 


Chese facilities are here io serve you. Just write, outlining 


your requirements and specifications. 


SPRINGS 
WIRE FORMS 
STAMPINGS 


ACCURATE SPRING MFG. CO., 3815 W. Lake St., Chicago 24, Ill. 


continued 
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embly_ time The screws have im 


New Parts and Materials 


portant uses in manutact 
assemblies where a 


surface and 


] 


essential 


wide variety of 
close-tolerance bearing 
high shear strength are 


Cleveland Cap Screw Co., Cleveland 


For more information 


Circle 55, inside back cover 


Chevron Seals for 
350 F to 500 F 


omponent 
pé sitions 
1, 
For more information 


Circle 56, inside back cover 


Clutches for Heavy Duty 
Equipment 


\ clutch arrangement uses friction 
material with a ceramic base for heavy- 
ity and off-highway type machines 
Increased capacity, better heat dis 
sal, better ventilation, cooler run 
no fading, longer wear, fewer 
(Continued on page 272) 
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Jack & Heintz 
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istomizing 
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special finish. You 


So go ahead freely ' Desig 


to it that will make yx 


look aS good as shoul 


and sell faster because of it 


\ 








Lightweight, portable tracing unit is only 14 inches thin 


Now you can trace right at the drawing 
board, and save precious minutes with 
PORTA-TRACE®—the thin, lightweight 
tracing box that comes to you. 
Simply pick it up... place it on your 
board ... flick a switch and you’re ready 
in seconds! 
Only 1% inches deep, PORTA-TRACE 


can actually be used under the straight edge 


A Division of General Aniline & Film Corporation 
In Canada: Hughes Owens Company, Ltd., Montreal 


of your drafting table! Its flush top permits 
use with drawings larger than unit itself. 
Strong Plexiglas top is enclosed by rugged, 
long-life stainless steel frame. Available in 
four sizes up to 24” x 36”. 

Save drafting time and precious space 
with PORTA-TRACE,. Call your local 
Ozalid representative or write Ozalid, 
Dept.O-8, Johnson City, N. Y. 


‘G) 





* Many different types of steel ore 
required in the manufacture of 
kitchen accessories. — Stainless Steels 
for trim and assemblies that come in 
contact with foods — Alloy Steels 
for parts that must absorb punish- 
ment — Carbon Steels for cutting 
blades, frames and cases. The ability 
to constantly produce a wide variety 
— of quality steels is another reason 
Se. why Sharon has always been a leac- 
7 Nig supplier to this ever expanding 


~ industry. 








x: 





apply John Lees 
SALES 


SIZZLE! 


SALES SIZZLE—that elusive phantom every- 


one wants to catch. Stop chasing— 





call John Lees and ‘‘genie-like"’ 
they will come with eye 
appealing rolled mould- 


ing for your product 





Whatever your require- 





ments may be — perhaps 

stock items or an entirely new 

concept—the design and engineering 

staffs at John Lees have one purpose—solving 


your trim problems with simplicity and dispatch. 


Please send a copy 
of the new catalog 


NAME Keeps You in ‘Trim 
POSITION 


FIRM 


ADDRESS Lees 





“ 


 . 
— 


ae division of THE SERRICK CORPORATION 


Batavia at Kilgore, Muncie, Indiana 


New Parts and Materials continued 


idjustments, and more usable lining 
material are some of the improve 
ments claimed for the clutch. Avail 
ible in over-center and spring-loaded 
models in a wide range of sizes up to 
18 in., single and double plate. Rock- 
ford Clutch Div., Borg-Warner Corp., 
Rockford, Il. 
For more information 
Circle 57, inside back cover 


Rais > . — 





Fine Pitch Gear Racks 


A range of fine pitch rack 

iwailable from stock in the f ’ 
AGMA precision I pitches: 45, 
72, 96, and 120. Made in No 
stainless steel and aluminum. Pic D« 
ign Corp., div. Benrus Watch Co., 
Inc., 477 Atlantic Ave., FE. Rockaway, 
N. Y. 

For more information 


Circle 58, inside back cover 


Hex-Head Self-Locking 
Screws 


Standard hex-head cay 
been made self-locking and self-seal 
ing by means of a nylon pellet inserted 
in the threaded section of the screws. 
It eliminates the need for auxilian 
locking devices. The screws retain 
their locking action from —70 F to 
250 F, even after repeated heating 
and cooling cycles. They are said to 


(Continued on page 276) 
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cewe. Designing for Product Improvement 
~ With WILCO THERMOMETAL 


Thermometal (thermostatic metals) 
are laminations of two or more different 
metals with unequal coefficients of ex- 
pansion. The difference in rate of expan- 
sion causes them to change shape with 
changes in temperature and, if re- 
strained, to build up force. 

This basic fact is of great industrial 
importance, for it makes possible the 
application of Thermometal in indicat 
ing and controls devices in 4 broad 
categories 
1 Temperature Indication 


Thermometal thermometers 























wine 


2. Temperature Control, as in electric 


irons, toasters, or room thermostats 


CONTACTS 


=? 


THE RMOMmE TAL 


3. Temperature Compensation, as 1n 


automotive heat manifold control 


THERMOMETAL 


ELECTRICAL 
CONTACTS 


COMPOSITE METALS 
SPECIAL PURPOSE 


ALLOYS 


4. Sequence Control by Functional 


Heating, as in electric circuit breakers 3. U-SHAPE 


for overload protection 


6c es 
PF yvcrmoneras x 

Va xk 4 4. SPIRAL OR HELIX 
. ‘ 


























Thermometal can be rolled to any 
desired thickness and formed into al- 
most any shape, and still respond to 
temperature changes. For this reason it 
thermal element, which 


iS a unique 


functions without linkages, seals, spe- 
cial mountings, and In most applications 
without electrical energy. Thermometa 
can be made to perform simple flexing 
motion, rapid snap action, and rotary 


Four basic shapes 


or twisting motions I 


‘ 


are used alone or in combinations to 


obtain these motions: 


1. CANTILEVER 





2. SIMPLE BEAM 





TRE H. A. WILSON COMPANY 
2655 U.S. Route 22, Union, New Jersey 
Branch Offices: Chicago * Detroit * Los Angeles * Providence 


(AN GELAARD 4/INOU ST F/1 ES } 








ALTEMP 


HIGH TEMPERATURE 
SUPER ALLOY STEELS 


“ary 


For your selection 


ALTEMP A-286 . . . an austenitic iron- 
nickel-chromium alloy made heat- 
treatable by the addition of titanium. 
Designed to maintain high strength 
and corrosion-resistance up to the 
1350 F range, and to afford satisfactory 
scale resistance up to 1800 F. 

A-286 was developed in the A-L 
Research Laboratory in Watervliet, 
N.Y., in the 1949-51 period. Among 
the high-strength, heat-resisting alloys, 
it has exceptionally low strategic alloy 
content, improved hot-working and 
machining qualities, and good center 
ductility in large sections. Currently 
used in jet engines and superchargers 
for such applications as turbine wheels 
and blades, frames, casings, after- 
burner parts, bolting, etc. 


This alloy is readily produced in 
large quantities without the need of 
special steel-making equipment. It is 
available in the form of billets, bars, 
forgings, sheet, strip, tubing and hot- 
extruded shapes. 


WRITE FOR INFORMATION 


Certified laboratory data on the prop 
erties Of Allegheny Ludlum high 
temperature Super Alloy Steels are 
yours On request 


ADDRESS DEPT, PE-92 





ALTEMP S-816 . . . a chromium-nickel- 
cobalt base alloy, strengthened by addi- 
tions of molybdenum and tungsten, 
and with a columbium-carbon ratio of 
ten to one to insure its structural 
stability. Designed for high strength 
and corrosion-resistance service in the 
1200-1500 F 
temperatures under lower stress con- 
ditions. Developed in the A-L Re- 
search Laboratory at Watervliet, N.Y. 
in the years of 1940-43, and engine- 
tested and proved for periods of over 
30,000 hours. 

S-816 is used currently for turbine 
blades in two of the production jet 
engines, also in a number of experi- 


range, and at higher 


mental aircraft and commercial gas 
turbines. Except for seamless drawn 
tubing, it is available in practically all 
formsand shapesin which stainless steels 
are processed, including hot extrusions. 


ALTEMP S-590 was designed for service 
in the range of 1100-1400 F tempera- 
tures where high strength and corro- 


sion resistance are required, and where 


Unlike S-816, 


which is practically a non-ferrous alloy, 


cost is also a factor 


S-590 has a chromium-nickel-cobalt 
iron base However, itemploys the same 
molybdenum and tungsten additives, 
and the same columbium-carbon ratio 

S-590 was developed at the Watervliet 
Laboratory and field proved during the 
same years as S-816. It is available in 


the same shapes and forms, and is 


T 
currently being used for turbine bla’ es 
and wheels in experimental commer 


cial gas turbines. 


OTHER GRADES . . 
other Super Alloys made by Allegheny 
Ludlum are V-36, M-252, 19-9 DL, 
19-9 DX and Waspaloy 


Do you have a high temperature 


. among the many 


problem? The services and experience 
of our Research Laboratories and Tech- 
nica! Staff are completely at your 
command. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


PIONEERING on the Horizons of Stee! 





Allegheny Ludlum 


LEADING propuct® 
'GH-attoy steel 


Stocks of AL Stainless Steels carried by all Ryerson warehouses 


Product Engineering August, | 





ATLANTA, GEORGIA - CEdar 7-11 


BOSTON, MASS. - HAncock 6 


CHICAGO, ILL. - Michigan 2-6010 
CLEVELAND, OHIO - SHadyside 9-3175 


DALLAS, TEXAS - Riverside 1 


“in Canada— Railway & Power Engineering Corporation Limited 


LORD MANUFACTURING COMPANY - ERIE, PA. 
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23 DAYTON, OHIO 
9135 DETROIT, MICH 
LOS ANGELES 
NEW YORK, N. Y 

3392 PHILADELPHIA, PA 


Michigan 8871 

TRinity 4-206 
HOllywood 4-7593 

Circle 7-3326 
LOcust 4-0147 


supported by LORD 
bonded rubber mountings 


Four Lorp bonded rubber mountings concealed beneath the modern 
styling of this compact, rugged Victor Calculator provide operating 


quietness by controlling noise-creating vibrations. 

Isolating the vibrating machine from the “sounding board” cabinet and 
desk top, these mountings efficiently control vibration and sound 
transmission to produce a hushed office atmosphere. 

The bonded rubber mountings, specially designed for Victor by Lorp 
engineers, had to be resilient enough to absorb the oscillation of 

the mechanism yet provide a firm support. This is another example 
of Lorp’s success in diversified applications of their engineered 
vibration control systems. 

Whatever your vibration problem, call or write your nearest Field 
Engineer or the Home Office, Erie, Pa. 


ORD) 


SONDED RUBE™ 


designers 

and producers 
of bonded 
rubber 
products 
since 1924 





How Alcoa Aluminum | S22 Mrs cooceeee 
Fasteners make good 
windows even better 


resist even severe vibrations. ‘The 
screw can be reused repeatedly. The 
line is now standard with the com 
pany and is available in } to 1 in. dia 
Cleveland Cap Screw Co., 4444 Le« 
Rd., Cleveland 28, Ohio. 

For more information 


Circle 59, inside back cover 


MEETS AWMA 
STANDARDSI 


You can meet the highest standards 
of quality and the specifications of 
the AWMA (Aluminum Window j . P 
Manufacturers Association) for | Black Nylon Cap Nuts 
prime windows of aluminum when 
you assemble with Alcoa® Aluminum (hese nuts, knurled and slotted 
Fasteners. Perfect color match and | fabricated from black nylon, may b« 
protection against both galvanic and used with rods or screws and als 
atmospheric corrosion make for last- serve as knobs. Available in a range 
ing good looks . . . consumer satis- f sizes with 6-32, 8-32. 10-32. and 
faction. Complete stocks carried by 4.2 threads. Weckesser Co., Dept 
your local Alcoa distributor fill every PEN. 5701 Northwest Highway, Chi 
requirement. He is listed in the 20 30. TI] 
Yellow Pages of your telephone od ; 
. P For more information 
directory. 


Circle 60, inside back cover 


Your Guide 
to the Best in 
ALCVUA 9g Aluminum 
“ALUMINUM | Yo 
FASTENERS 


ACOA. 


2S THe ALCOA HOUR 
‘SE * ama 
(Ay 


s OnATE SumOar Cvearnes 


Fill out coupon for facts, samples 


Aluminum Company of America 
2247 -H Alcoa Bidg., Pittsburgh 19, Pa. 


Gentlemen: Please send complete specification 
data and samples of Alcoa Aluminum Fasteners 


Heavy Duty Caster 
Name é 
Title (his 1000 Ib capacity caster has 
been designed to meet military speci- 
fications. It has neoprene bearing 


(Continued on page 277) 


ANGLgear, 
~Jfealeliiit-s-) 


switch 











Drawing based on photo shows ANGL- 
gear drive for rotary limit switch on 75 
ton Niagara punch press ANGigear’s 
compactness and universal mounting fea 
ture helped simplify design of entire 
switch installation 


Ease of mounting was one of 
several important reasons why 
Niagara Machine & Tool Works, 
Buffalo, N.Y., selected ANGL- 
gear to drive the rotary cam limit 
switch on its Series E power 
presses. The fact that ANGL gear 
can be mounted four different 
ways makes it easy to design into 
almost any power transmission 
system 


Other ANGLgear features that 
impressed Niagara engineers were 
compactness, quality construc- 
tion, and precision gearing. Also 
ANGLgear cost less than other 
right-angle drives considered 

If you work with mechanical 
power transmission, there is an 
excellent chance that standardized 
ANGL gear can help you simplify 
design and reduce costs wherever 
90° power takeoff is involved 


Completely enclosed, permanently 
lubricated, ANGLgear is avail- 
able from stock in 1 to 5 hp 
ratings, with 1:1 or 2:1 gearing, 
and 2 or 3-way shafting 

See our literature in Sweet's 
Product Design File or contact 
vour local distributor 


<< DIRBOBMA= 


CORPORATION 
HILLSIDE 5, NEW JERSEY 
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4 New 
Hydraulic Cylinder 


7 ” Features Benefit 
. You 9 Ways 





...At No Added Cost 





4 


NEW! ALL TEFLON” 
SEALED AGAINST 


EXTERNAL LEAKAGE... Z 
1. NEW! LOCK-SEAL 
CUSHION ADJUST- 
MENT SCREW... 
NEW! ROD BUSHING 1. 
SEAL... 
1. 
NEW! SHEF SEAL AT 
$ 2. TUBING ENDS... 
: 1. 


2. 


“du Pout trademark for its tetrafuoructhylene resin 


Copyright 1957—Flick-Reedy Corporation Turn Page For Cross Section Of SHEF SEAL 


; 
OTHER MILLER QUALITY FEATURES 

@ Case-Hardened Chrome Plated Piston Rod 

@ Rust Resistant Surfaces 


@ Teflon Oil and Dirt Wipers 2002-04 N. Hawthorne Ave., Melrose Park, Il! 


@ Interchangeable Square Design 


Hydraulic Cylinder 
Tubing End Seai 
PAT ape 





SAVE UP TO 76% OF COST 


Heavy Duty Model LH—Same Size As Ordinary 
Gasket Type Square Design Low Pressure Cylinders 


NON-SHOCK YOU SAVE THIS % IN 
NORMAL | iwTERMITTENT | PRICE OVER STANDARD 


Announces | mesuenes RATINGS 2000-3000 PS! CYLINDERS 


1500 PSI} 2500 PSI 27% 


a New Space 1500 2500 27% 


1000 1500 28% 


and Price Saving Tau [1500 | 2500 2% 


1000 1500 35% 


Hydraulic : | 800 1200 37% 





800 1200 43% 
C F d Li 500 800 50% 
yiin er Hits 500 800 71% 
500 800 76% 


Not Available in 


= 00 2000-3000 PSI 

















with Extra Heavy Duty 
3000-5000 PSI MODEL H 


HYDRAULIC CYLINDERS 


Announces mei Dimensions WO 


50% More Power aati tenesewete 
Per Cylinder Dollar 


BOTH LINES 
MADE POSSIBLE BY 


SHEF SEAL 





OTHER MILLER QUALITY FEATURES 


@ All Tefion Sealed Against External Leak- 
age—Tefion Cups Extra 

@ Case-Hardened Chrome Plated Piston Rod 

@ Shear Proof Rod Bushing Seal 

@ Ball Check Interchangeable with Self 
Sealing and Locking Cushion Adjustment 

@ Rust Resistant Surfaces ; , — 

@ Tefion Oil and Dirt Wipers Ey pny 





SHEF SEAL Obsoletes 
All Other Hydraulic Cylinder 
End Seals .. . at no added cost 


HAS EVERY ADVANTAGE 


Pressure Energized—Sealing Effectiveness 
Increased with Pressure. 

Zero Metal-To-Metal Clearance at all 
Pressures Gives You Perfect Seal Backup. 
Sealing Ring Cannot Extrude. 

Simplified Servicing. No “Blind’’ Assembly. 
Sealing Ring Canrot Shear. 

Tefion* Sealing Ring Withstands All Hy- 
draulic Fluids at Temperatures from — 100° 
F. to 500° F. 

Head and Cap Axial Movement Does Not 
Destroy Sealing. 

Allows Air Bleed In Head and Cap for Re- 
mote or Automatic Bleeding. 

One Sealing Ring Cross Section Dimension 
For All Cylinder Sizes—Supplied On Con- 
venient Spools. 

Zero Metal Backup Clearance Eliminates 
Dangerous Leaks and Spurts of Fluid Due 
To Seal Failure. 


NONE OF THESE 
DISADVANTAGES 


| 
GASKET CONSTRUCTION : -.. 


Unpredictable Results—Leaks and Blows : " wD 
-* . 
7, 


Even at Low Pressures. ; 
Outlawed by J.I.C. Eight Years Ago. (oa | 


\ 
Seal Failure Causes Dangerous Leaks and P 
Spurts of Fluid. Creates Unnecessary Fire 
and Safety Hazard. 
"O” RING CONSTRUCTION > } 


High Pressures and Shock Loads Expand 
Tubing—lIncrease Clearance and Cause 
Extrusion. 
Blind Assembly Can Shear Sealing Ring— 
Difficult Servicing. 
Seal Failure Causes Dangerous Leaks and 
Spurts of Fluid. Creates Unnecessary Fire 
and Safety Hazard. 
Requires Large Inventory of ''O” Rings ; 
ae ee ae en When you buy Miller ... You buy extra years 
—For Special Synthetic Rubber Compounds " 
To Meet Ever Changing Fivid and Tem- of worry-free Cylinder performance 


perature Needs. 


edu Pont trademark for its tetrafluoroethyiene resin *,° * 
SHEF SEAL—Another Miller ‘‘First’’ ++ at competitive prices 


OTHER MILLER QUALITY FEATURES : 
@ All Teflon Sealed Against External Leak- i 
age—Tefion Cups Extra Vat’ 
Case-Hardened Chrome Plated Piston Rod 
Sheer Proof Rod Bushing Seal Turn Page For More About MILLER 
Ball Check Interchangeable with Self 
VeThor Sealing and Locking Cushion Adjustment 
Senne G@iteaee Tt Rust Resistant Surfaces 
Tubing Ane Seai ‘¥ Tefion Oil and Dirt Wipers 





all 


PAT APPLIE 





When you buy Miller 
You buy extra years 
of worry-free 
Cylinder performance 
...at competitive prices 


NONE OF THESE DISADVANTAGES 


Synthetic Rubber — 

As Static and Dynamic Seals 

1. Unsatisfactory Except When Used With A Limited Range of Hydraulic 
Fluids. 

. Even Uncontrollable Changes in Fluid Additives Often Destroy Seal. 

. Specific Compounds Needed for Compatibility with Specific Fluids 
Normally Used Today. 

. Normal Temperature Range Limited to 0° F. to 130° F. Slightly Re- 
duced Life When Operated at 130° F. to 150° F. Greatly Reduced 
Life at 150° F. to 250° F. 

. External Leakage Causes Fire and Safety Hazards When Tempera- 
ture or Fluid Destroys Seals. 


HAS EVERY 
ADVANTAGE... 


Teflon—As Static and 
Dynamic Seals 


. “U" Type Seals Without Mechanical Retainer at Mid-Section Fre- 
quently “Roll” and Lose All Sealing Ability. 


Resin Impregnated Leather— 
As Dynamic Seals Only 


Including Fire-Resistant Types. 1 


. Impervious to Every Hydraulic Fluid 


. ls Compatible with Many—But Not All—Hydraulic Fluids and Addi- 
tives Including a few Fire-Resistant Types. 

. Normal Temperature Range Limited to —60° F. to 130° F. 
Slightly Reduced Life When Operated at 130° F. to 150° F. Sub- 
stantially Reduced Life at 150° F. to 250° F. 

. External Leakage Causes Fire and Safety Hazards When Tempera- 
ture or Fluid Destroys Seals. 


; Séals Perfectly in Cylinders at Tem- 
. peratures from — 100" F. to 500° F. 


. Can Be Molded Into Shapes That Have 
Miller Uses Leather Piston Cup Seals for Internal Sealing . . . Standard 
Price (Teflon Cups Extra). 


4 
’ Zero Leakage—Hold Pressure indefinitely. 


» | 
ae 


“4. With Proper Design of External Seal 
. Cavities, Teflon Can Be Included 


Piston Rings— 


As Dynamic Internal Seals 


Without Increasing Prices. Miller Provides Tz dhest Pleton Rings Allow Some Leckage 


Teflon for all Exterrial Seals at Prices 2. Allow “Slip” or “Drift of Piston Due 1. \eakage—Unsatisfactory for 


Competitive with Ordinary Cylinders. 
Leather Internal Piston Cups are 
Standard (Teflon Cups Eatra). 


Many Applications. 


. Allow Varying Feed Rates Due To Leakage Because Of Viscosity 


Change During Startup—Unsatisfactory for Most Multiple and Auto- 
mated Operations. 


4. Allow Some Pressure Loss. 


5. Chips and Dirt Enter Space Between Piston and Tube Causing Scoring 
—Especially During Startup. 


edu Pont trademark for its tetrafuoroethylene resin 


Ali Teflon Sealed—Another Miller ‘‘First’’ 





‘» OTHER MILLER QUALITY FEATURES o 
— ae , @ All Teflon Sealed Against External Leak 
II rg age—Tefion Cups Extra Cc) HEAT PROOF 
Case-Hardened Chrome Plated Piston Rod Ga EXTRUSION PROOF 
Ga riuio proor 


Shear Proof Rod Bushing Seal 
Ball Check Interchangeable with Self 
Sealing and Locking Cushion Adjustment f | Teflon Pressure Energized i 
Rust Resistant Surfaces Hydraulic Cylinder 

Tubing End Seai 


Tefion Oil and Dirt Wipers 


‘ 


2002-04 N. Hawthorne Ave., Melrose Park, Ill. 








New Parts and Materials continued 


swivel and wheel bear 
wate! hemical 
ontaminant The 
sition swivel lock 
for improved steering and uses tw 
8x2 in. rubber-tired wheels equipped 
with tapered roller bearings lor 
hand or powered heavy duty equip 
ment. The Colson Corp., Elyna, 
Ohio 
For more information 


Circle 61, inside back cover 


Collared 
Screw Head 


Deep-Slotted 
Screw Head 


Screw 


SIZ 0 the SCTCW driver 
s are available in all sizes. Wittek 
Co., 4305-37 W. 24 PL, Chi 
I] 
For more information 


Circle 62, inside back cover 


Wide Range Milling Spindle 


Belt arrangement provides 
speeds of 130, 195, 300, 460, 
1060, 1640. 
power to the spindle is said 
maintained even on lowest speeds 


Drive is a 2 hp, 1200 rpm motor 


nd 2500 rpm 


Absence of gears permits quieter op 
eration. Belts are easily removed or 
idjusted to change speed ratios. The 
spindle nose is a No. 40 taper. Tur 


(Continued on page 280) 
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Hos Howe ?2 Dimensional, Cam 


| 
| 








Hou Hew-a 2) Dineruinnal, Con 
is Made... 


HERE’S HOW YOU CAN GET THE GRAPHIC STORY OF CAMS 
THAT “COULDN'T BE BUILT’'—BUT WERE DELIVERED BY PARKER! 





Send today for the new, fact-filled Parker folder—discover 
how Parker can engineer and build three dimensional 
cams with an infinite number of precisely machined 
stations to serve as the “brains” for a wide range of 
automatic operations. 





THI 


PAR KE R- 


HARTFORD CORPORATION 
CAM DIVISION 


FRANKLIN AVENUE e HARTFORD, CONNECTICUT 





bellows and bellows assemblies 





design and application briefs 


How Honeywell Uses Bellows 


for Positive Tempe ‘ature Control 


with Their Adatrol* Gas Valve 


The V5153 Adatrol 

Thermostatic Gas 

Valve, manufactured by 

Minneapolis- Honeywell 

Regulator Company is 

100 shut-off gas cock and a 

bellows-aetuated snap-acting ther- 
mostat for gas heating devices 


How it Works 


When the pilot flame is normal, 
the thermo-electric power generated 
by an appropriate pilot burner-ther- 
mocouple combination energizes an 


Adatrol* Thermostatic Gas Valve. 


electro-magnet in the Pilotstat: to 
hold the Pilotstat valve ypen How- 
ever, should the pilot flame become 
nadequate for proper ignition of 
the main burner, the thermo-electric 
current quickly drops off causing 
the valve to close and block gas flow 


to the pilot and main burner 


Flexon Bellows 
is the Heart of the Control 


Automatic temperature control is 
provided by the snap-acting thermo- 
stat section that 
Flexon Bellows Assembly. The tem- 
sensing element a bulb 


incorporates a 


perature 
, ' 


; connected to the internal actuat- 


ng element (a bellows) by a capil- 
lary tube. The bulb-tubing-bellows 
is completely filled with 


temperature sensitive 


combination 
hydrauli 
liquid. Changing temperature in the 
area surrounding the bulb creates a 
hanging pressure in the bellows, 
which actuates the valve 
Due to the small percentage of 
*Adatrol is the trademark of Minneapolis- 
Honeywell Regulator Co. 


total fill in the bellows and capillary, 
the control is not appreciably ‘ 
fected by temperatures other than 
at the bulb location. Because it is 
a solid fill, instrument calibration is 
unaffected by altitude changes. 


Why Flexon Bellows Are Used 


Minneapolis-Honeywell uses 
Flexon Bellows Assemblies in the 
Adatrol* Valve to take advantage 
of Flexonics Corporation’s facilities 
and bellows manufacturing know- 
how. Flexonics’ application engi- 
neers are cost conscious, skilled in 
recommending the bellows or bel- 
lows assemblies that provide the 
performance required by the device 
at the lowest price consistent with 
these requirements. 


View in  Flexonics laboratories 
showing mass spectrometer being 
used to test bellows for leakage. 


Engineering Assistance 

The Flexonics Application Engi- 
neering Staff will be pleased to as- 
sist you in your bellows application 
problems. For specific recommenda- 
tions send an outline of your re- 
quirements. For your bellows ref- 
erence file, write for the Flexon 
Bellows Design Guide. 














Cross section of the Adatrol* unit showing the arrangement of elements 


® 


7 
* vg 
Flexonics 
/ < 
\ 


1351 S$. Third Avenue, Maywood, Illinois 


In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 


aA NTI RN 


i4-rt ULLALAL 


/ BELLOWS DIVISION 


Also Manufacturers of Rubber and Metal Hose Assemblies ¢ Expansion Joints ¢ Aircraft Components 
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EXPERTS SAID: “It can’t be done”’ 

















There’s a great future ahead for this Heat Pump 
Defrost Valve made by CHATLEFF VALVE & MFG. CO., 
Austin, Texas. And Chase helped pave the way! 


... Dut CHATLEFF and CHASE did it! 


Phe heart of a heat pump is this refriger- 
ant transfer valve—and it’s tough to pro- 
duce! But Chase technicians helped the 
Chatleff Valve Co. solve these problems: 

To give the necessary ruggedness, cor- 
rosion-resistance and high density, Chase 
supplied a specially controlled alloy of 
leaded brass tube shapes. To cut scrap loss 
and machine time, they were made to 
extremely close tolerances. And all tube 


shapes received a closely controlled an- 


neal to prevent subsequent warping. To 
minimize distortion, Chase created ideal 
conditions for welding alloys of varying 


thicknesses. a severe operation. 


In fact, Chase did what experts called 
“impossible”: helped set up a single fur 
nace-brazing operation for 13 simultane 
ous welds! Now this Chatleff valve body 
is being mass produced as a single unit 
...with great efficiency and economy. 


Maybe Chase can help you, too! 


BRASS & COPPER CO. 
production problems to... a alll a 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth,L.!.) Philadelphia Pittsburgh Providence Rochester St. Louis San Francisco Seattle Waterbury 
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New Parts and Materials continued 


ee 


chan Follower Machine Co., P.O 
Box 6055, Dearborn, Mich 


orld’s largest Radiant Tube tor mere inlemaon 
Pit-type Carburizer installed at 


.»-More precise heat treatment 


for larger gears : ENGINEERING DEPT. EQUIPMENT 


New heat-treating equipment, including 
the largest radiant tube pit-type gas carbu- 
rizing furnace ever built, has recently been Speed Measurements 
installed in the Pittsburgh plant of our sub- ee at 
sidiary, Pittsburgh Gear Company. These partis These variations of the tacl 
new additions to BRAD FOOTE’s extensive used for speed measurements and 
heat-treating equipment provide facilities 
for the most advanced techniques in deep 
case carburizing and hardening in con- 
trolled atmospheres. 


ible for everyday use on routine test 
include the basic instrument equippec 
vith 1: 10 ratio gear box. With th 
init, it possible to read 0-1 


. at is 
The new carburizer can handle gears or ; } , 
ind 0-1000 on the dials of the 


machine parts up to 6 feet long, 6 feet wide 
and up to 8500 pounds in weight. In addi- n counter. Another is equi 
tion to its size, the new equipment has an with a special handle and bot 
unusual ability to control carbon penetra- md 12 in. dia wheels, fo 

tion, giving extremely precise control of the a ’ measurements of lengtl 


depth of surface hardening minute. It can also be 


Special heat-treating equipment, like this rot 
new carburizer, allows BRAD FOOTE to im- 
part the precise metallurgical characteristics 
which make for longer wear, shock resist- . 
ance and freedom from distortion in gears rated in seconds and fifths 
of all sizes and types. And BRAD FOOTE ind also in hundredths of 
heat-treating is under the supervision of spit pos eA Ges readable to 0.002 min 
metallurgists with long experience in the , Biddle Co., 1316 Arch St., 
special problems of the gear industry. 7 


itional speed measureme! 
Instruments are accurate 


lhe minute dial of the w 


pnia > Pa 

Whether you want one gear or ten thou- For more information 
sand, BRAD FOOTE's extensive facilities and Circle 64, inside back cover 
specialized skills are at your disposal. Send 
us the specification on your next problem 
job for quotation. No obligation, of course. 


Makes Large Photocopies 
$4 € Chis outfit, which make 
RAD Foote ie ae i Hi 
Gear WorkKS, iNC. 


1310 South Cicero Avenue « Cicero 50, Illinois to? uheunas si 
Bishop 2-1070 + Olympic 2-7700 +» TWX: CIC-2856-U — . ee ae 
printer with shutter-type light contro 


now iwailable for 


blueprints. ‘The unit 


AMERICAN GEAR & MFG. CO. PITTSBURGH GEAR COMPANY P 
subsidiaries Phone: Lemont 920 Phone: SPolding 1-4600 ind an iutomatic, cCOontTINUOUS proc 


Lemort, lilinois Pittsburgh 25, Pennsylvania (Continued on page* 284) 
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Simplicity Mode! S-200 Asphalt Piant recently delivered to Ben M. Hogan & 
Company, Little Rock, Ark. This is Hogan's fourth Simplicity Plant, and is producing 
well over 100 tons of asphalt mix per hour 


"4 times around the world—that’s how 
far we estimate a Standard Steel ring 


will travel as an integral part of a 
Simplicity Asphalt Plant” 


**In 40 years of service we estimate that a bull gear and tire on the rotating 
dryer drum of a Simplicity Asphalt Plant travels at least 100,000 miles 
to make four million tons of asphalt without defecting. These and other 


components of our asphalt plants are forged by Standard Steel Works 


“But we are not only justly proud of the durability of our products, 
thanks in part to Standard, but also of the service we render our many 
customers—both in terms of delivery and of maintenance. And that’s 
where Standard Steel Works is of greatest value to us. A special delivery 
arrangement with Standard Steel Works, plus their personalized service, 


helps uS Maintain superior service to Our Customers “About five years ago we furnished a replacement 


Frankly, we feel we deserve this fine compliment from Mr. Whitfield 8 ft. x 15 ft. dryer drum to a customer whose dryer 
We know how important it is for our customers to keep their customers had been in service on a Simplicity Asphalt Plant for 
satisfied. That’s why we take a special interest in their needs and keep 25 years. The steel tires and bull gear of the old 
letting our men in the shop know the importance of the role they play in dryer showed no signs of wear and were used in the 


. , hose rin er | - 
helping our customers maintain a favorable competitive position new drum. Those rings were supplied to us by 
Standard Steel Works. That's why we know the qual 
Why not invite us to discuss your casting, forging and weldless ring ity of Standards rings is as good as the service they 
needs with you. It won't cost you anything, and we can probably show render us,” says Harlan Whitfield, of The Simplicity 


you ways in which our service can save you money. Write Dept. 4-H. System Company, Chattanooga, Tenn 


Standard Steel Works Division /W* 


BALDWIN - LIMA: HAMILTON \ 


BURNHAM, PENNSYLVANIA Rings * Shafts *« Car wheels * Gear blanks * Flanges * 


>pe 
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Fastener Facts 


by Henry Peterson, Chief Engineer — Judson L. Thomson Mfg. Co. 


FASTENING WITH SEMI-TUBULAR RIVETS 


WHY RIVETS? 

You specify rivets when you want 
strong, permanent fastening at low 
cost. However, secure fastening is 
not their only function. You can also 
use them as fulerums, pivots, cam 
followers, electrical contacts, 
stops and in many other applications. 


fi HEAD 


SHANK 


studs, 





APEX — 








SIDEWALL 
—— HOLE 


Typical semi-tubular rivet 


WHY SEMI-TUBULAR RIVETS? 


You specify semi-tubular 
when you want to combine the high 
shear and compression strength of 
solid rivets with low-cost, high-speed 
fastening. The required strength is 
inherent in the design of Thomson 
Semi-Tubular Rivets. 

Shallow holes in solid shanks dis- 
tinguish semi-tubular rivets from 
other types. The hole is seldom deepet 
than shank diam ter. Its depth is de 
termined by c' h requirements of 
specific applications. A general rule 
is to select a rivet with length equal 
to the thickness of the materials plu 

of the diameter of the shank. A 
Thomson engineer can quickly spe- 
cify the correct rivet length and hole 
depth for any particular semi-tubu- 
la iveting application. 

Semi-tubular rivet applications cal! 
drilled or punched holes in 
the materials to be fastened: metals, 

wood, ceramics and other 

d materials. The size of the pre- 

red holes is an important design 

nsideration. W hen holes are too 
all, rivets choke. When too large, 

s buckle. To avoid either error, 
make sure that each hole is about 
7 larger than the maximum shank 
diameter of the rivet. In most cases, 

setting process causes shank ex- 
sufficient to fill the hole 
Thomson engineering is at 
vice to help you match rivet 


for re 


| astics, 


ad he 

High shear strength of semi-tubular 

vets is further assured by Thomson 
productior methods. All Thomson 
Semi-Tubular Rivets are made fron 
prepared wire by the cold 
heading 01 ipsetting process. This 

Its in fasteners with the uniforn 


specially 


; 


s ( and nherent trengti of 
jorgings ... properties not achieved 
by screw-machine rivet production. 

Standard materials used to produce 
Thomson Semi-Tubular Rivets include 


aluminum, brass, l-sil 


copper, nickel-sil- 


ver, low-carbon steel and _ stainless 
steel. For special electrical and elec- 
tronic contacts, coin silver, fine sil- 
ver, palladium and other 
metals may be specified 


precious 


Finishing to specifications is an- 
other service of interest to design 
engineers. Rivets can be plated with 
brass, cadmium, copper, nickel, tin, 
zine, etc. Morever, they can be oxi- 
dized or finished in japanned colors 
to match the original equipment or 
product. 

Low fastening costs result from the 
application of Thomson Semi-Tubulat 
Rivets with automatic rivet-setting 
machines. The low cost of rivets, as 
compared with most other fasteners, 
combined with high machine 
invariably leads to production line 
economies. Machines are low in ini- 
tial cost and require little main- 
tenance. Furthermore, they can be 
operated by unskilled labor. 


speeds 








FLOOR-TYPE 
FOOT- OPERATED 


FLOOR-TYPE 
MCTOR-OPERATED 











HIGH PRODUCTION 
RIVET-SETTING MACHINES 


Thomson has developed more than 
200 styles of modern, high speed ma- 
chines which can be adapted to in- 
faste ning jobs. The S¢ 
machines are divided into three basi 
models: floor type with foot pedal 
operation, floor type with motor op- 
eration, and bench type with motor 
operation. All permit automatic hop 
per feed for maximum speed, and 


numerable 


some motor driven floor models are 


equipped for multiple rivet-setting 
Special work-handling devices ac- 
celerate riveting operations. Radial 
or turret feeds are common acces- 
sories for macuines geared to high 
production fastening of parts, as are 
all types of special loading fixtures 


Thomson selects the proper machine 


DESIGN 
PRODUCTION 
& PURCHASING 
DATA 





DESIGN PRACTICES 


rr 
Wrong f 


4 
| 
’ 
’ 


, 
EZZZISSS) 
Clearing Corners 


Allow plenty of room between hole and 
flange for anvil clearance. 


Joining Thick and Right Wrong 


Thin Sections = ra 
‘ , 
Insert rivet from i } 
thin-gage side 
and clinch against 
heovier section. 


Right Wrong 


~ ~ | 
LZ Lik 4 


Avoid Over-Sized Holes 


When holes are too large, rivet may buckle 
during clinching operation. 


73 Right Wrong ZZ 


4 


{ 
L 
22) 


Joining “U" Sections 


t 
} 4 
S 





The wider the channel, the easier the rivet 
ing operation. Clinching inside ‘U" leaves 
driving and feeding mechanisms ov! in 
the open 








ir job most efficiently a 


custom-tools it to fit your fastening 


equirements. 


DESIGN & ENGINEERING SERVICE 


We will gladly evaluate your fasten- 
ing problems at little or no cost. Con- 
tact us while designs can still bh 
modified for fastening 
method. Simply send sketches, prints, 
or preferably samples of actual work 


lowest cost 


FREE “FASTENER FACT FILE” 


Be one of the first to profit fron 

new manual on all phases of rivet- 

It covers rivet types, applications, 

ials, finishes, and other factors 

mine selection of the right 

, rivet and machine for cutting 

fastening costs. Re- 

quest your copy to- 

day. Write Judson L. 

Thomson Mfg. Co., 

Dept. C, Waltham 
54, Massachusetts. 


Fastener Fact 





JUDSON L. TOW! SOW] MFG. CO., WALTHAM 54, MASS. 
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How Bundy helped Eaton designers with 
oil cooler for hydraulic power steering 


r-steering unit stands onl) 


035” Bundyweld 


he coil measures just 4.88 TI 


lerance. Er 


BUNDY TUBING COMPANY e 


3 tube f urwt 
ckness ond passed 
a] 


k 


SIZES UP * 
TO % 0.0 


as are aqou 


; f 


ble-flare« 


AMETER TUBING AFF 


© 
tf) 
lay 


NOTE the exclusive Bundy 


developed beveled edges 


which afford a smoother 
joint, absence of bead 
and less chance for any 


leakage 


A heavy-duty power-steer 
made by 


Company 


absorbs e1 gine I 

the oil, and d n 
For expert help, Ea 
checked with Bund 

In a cooperative design effort, 
Eaton and 


rounded 


ton des 


\ 


Bundy engineers 

the hvdrauli resery 
with this 454"-high 1 of Bundy 
weld Tubing 


Bec 

Bundyweld 
severest 
liver ye 
Bundy’s 


ties m 


Ss 


Customers in many dustries 


t iepend n Bur 


1 kr 


DETROIT 14, MICHIGAN 


THERE IS NO REAL SUBSTITUTE FOR 


BUNDYWELD 
TUBING 


DOUBLE-WALLED FROM A SINGLE STRIP 








SPECIAL 
ATTACHMENTS 


provide great 
versatility 


for 


CONVEYOR 
CHAINS 


Acme Precision conveyor chains 
are easily adapted to special re- 
quirements by the use of stock 
or specially designed attach- 
ments. Possibilities for modifica- 
tion of Acme standard chains 
are practically endless. In all 
adaptations, Acme engineers are 
skilled in retaining as many 
standard parts as possible to re- 
duce costs. 


Most attachments are in reality 
special plates which take the 
place of standard chain plate 
and are stamped from dies in 
production quantities. Attach- 
ments in smaller lots can be hand 
machined, cast, bent or welded 
to your specifications. 


Whether you use a simple ex- 
tended pin design or more elab- 
orate attachments used for tim- 
ing and motioning special con- 
veyor lines, Acme engineers are 
ready to design practical appli- 
cations for you. 

All Acme conveyor attachments 
available in stainless steel for 
the packaging and food indus- 
tries. Write our engineering de- 
partment. 


FREE CHAIN CAL ALOG 


Write Dept. 1-0 for your 80-page copy of 
Acme’s latest catalog. Packed with valuable 
chain data. An indispensable 

chain reference. 


Call 
ACME 
for Service 


HOLYOKE 
MASSACHUSETTS 


New Parts and Materials continued 


Both are stainless steel cov 
nd have heavy gage steel | 
ible individually or as 
unit 

Che unit requires no sp ( 
ment or darkroom. Eliminates chemi 
cal fumes, washing, fixing, drving 
Makes from 60 to 90 sharp copi 


per hr. one or two-sided. Reprodu 


from all colors. Operates on 110 v 
i General Photo Products Co 
In General Photo Bldg., Chatham 
N. J 


For more information 
Circle 65, inside back cover 


Templates for Flareless 
Tube Fittings 


Five drafting templates fo 
f MS type flareless tube fittings 
utouts in ind .5. in., 4 and 2 


in., and 3 in. sizes. Templ 


made of 0.025-in. vinyl 
r-coated to reduce 
I'womey Co., In 
Los Angeles 15, Calif 
For more information 


Circle 66, inside back cover 


| Iniversal-Type 
Bow Instrument 


Three sizes of aluminum bow in 
struments make circles 4 to 14 in 
dia, to 10 in. dia, and zs to 5 in 
dia. Balanced, easy to hold, light 
weight, non-glare in finish. Boxed 
with plastic tube, holding extra leads, 
divider needle, and spare parts. Alvin 
Co., Windsor, Conn 

For more information 


Circle 67, inside back cover 
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Design “Low Cost” 
Into YOUR Equipment 


Low-Cost Lubricating te 


CLIPS FOR ATTACHING 


TUBING 
When ordering, ito 


specify 4", %6" s,s Clips 
or %” tubes. shay 
Style TF. f=, _ 
eKX> 
Double Clips : 
ae 


— 


e & : Dp, £—) 


3-Tube Clips 


= wg , a>) 
4-Tube Clips 


. 


Double Clips — Wing Type 


SIGHT 
GRAVITY 
FEED 
MULTIPLE 
OILERS 


This one unit replaces 3 to 8 
individual oilers. Maximum 
racticality in a small central 
ubrication system. Positive cut- 
off during idle periods. Individ- 
ual vibration-proof needle valve 
adjustments. With solenoid con- 
trol (Illustrated): Style MDS— 
No. 4685-A. Without solenoid: 


iD 
vie IV. 


ITS 


Wolds Largest 


Selectiou 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow requlat- 
ed by needle 
valve, direct- 

ly observed 

W through sight 
glass in stem. 

Shut-off knob does not affect 
needle valve adjustment. Visi- 
ble oil supply. Non-breakable. 
Tops in convenience and de- 


pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 
mvatlive 
i permits 
‘extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 


LUBRIKIT... An assort- 
ment of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance. 
Contents of each separate 
bin are clearly described 
on Inside Cover. 
Special Introductory Price 
just $1425 £.0.8. Fartory 


Satisfaction or your money back 


GEAR 
CASE 
GAUGES 


This oil gauge plug permits in- 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


G1ITs BROS. Mrs. Co. 


The Standard For Industry For Almost Half A Century 





1838-A South Kilbourn Avenue 
Chicago 23, Illinois 


Clip this page for handy “rough reference” 





HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 
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No matter how you say it... 


lubricante de 
herramientas* 


The performance and the brand 
are the same around the world 


Other Outstanding 
Shell Industrial Lubricants 


Shell Tellus Oil—for closed hydraulic 
Systems 


Shell Alvania Grease— multi-purpose 
industrial lubricant 


Shell Turbo Oil—for utility, industrial 
& marine turbines 

Shell Rimula Oil—for heavy-duty 
diesel engines 


Shell Talona R Oil 40—anti-wear 
crankcase oil for diesel locomotives 


Shell Dromus Oils, a quality line 
of soluble cutting oils, permit high 
er speeds and greater feeds while 
extending tool life. They have ex- 
cellent wetting and cooling proper- 
ties and are not sticky or greasy 

Dromus" Oils have the added 
advantage of being easy to mix in 
hot or cold, hard or soft water 
They form emulsions which remain 
Stable in practically any concentra- 
tion required in the shop 


Today Dromus Oils are available 
to your customers abroad. You 
can be sure that they will enjoy the 
same efficient performance your 
domestic customers rely upon 

For more information, write 
Shell Oil Company, 50 West 50t! 
Street, New York 20, N. Y., or 
100 Bush Street, San Francisco 
6, California 


SHELL DROMUS OILS 
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Solving a 
breakage problem 


AT CLOSE QUARTERS 


The manufacturer of this button-drill 
ing machine had a tough problem: the 
universal joints on these parallel shafts 
carried such a torque load there were 
frequent complaints of breakage .. . yet 
the close centers prohibited use of a 


larger joint 


THE SOLUTION was a Curtis Universal 
Joint of the same size 








Torque 





Curve 2” 
Curtis 
Universal 
Joint 








| eva 
CF N VERS aL 
ATS UNIVERsaL 


| 
| SPENGFIELO mass 


on 


14 











This is only one of many problems 
solved by Curtis Joints — size for size 
the strongest universal joints designed 
for industry. Selected materials, preci 
sion engineering, and over 30 years’ ex 
perience manufacturing universal joints 


make them that way 


14 SIZES ALWAYS IN STOCK - 


Me” to 4° OD. (6” joints on special order) 


Not sold through distributors. Write direct 
for free engineering data ond price list. 


TRADE 
MARK 


UNIVERSAL JOINT CO., INC. 


11-A Birnie Avenve, Springfield, Mass 


As neor to you as your telephone 


CATALOGS and BULLETINS 


l'o obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterbead, see page 343. 


Magslips—Book 60 pp litled, 
E:-1000, Muirhead Magslips, Applica 
tions and Methods of Use 
information on magslips and synchros 


Complete 


Comprehensively illustrated through 


gram \ brief note on the histor 


of remote indicating dé tl 


out by photos, graphs, and circuit dia 
vices Opens i¢ 
work, followed by the development 
the mags] p ind the 
on 
Among the var 
systems and circuits, remote con 
ind O indication, the d 
ind lavout of new ipplic itions, 
ind fault location 
1 comprehensive 
Published in England 
Instruments, Inc 677 
New York 22, N. ¥ 
Circle 68, inside back cover 


measurement 
It concludes 
subject index 
Muirhead 
lifth Ave 


Nickel-Base Alloys—Booklet, 104 pp 
Describes chemical composition, phys 
ical, mechanical, and high-tempera 
ture properties of corrosion-resistant 
illoys. A table of their comparative 
resistance to over 250 corrosives is 
given, as well as laboratory 


of the 
Separate section describes 


penetra 
tion data for some common 
COTTOSIVCS. 
techniques for forging, cold working, 
machining, grinding, and welding 
Haynes Stellite Co., Div. of Union 
Carbide Corp., 420 Lexington Ave 
New York 17, N. ¥ 
Circle 69, inside back cover 
Sprayed-on Heating Element—Bro 
Facts and 
l‘hermflex radiant heat element that 


chure, 8 pp figures on 
can be sprayed, dipped, or printed on 
iny material or shape where heat is 
Sample is included for test 
Verrall Moc 
Center St., 


required 
ing Thermflex diy 
Electronics, Inc 1008 


Jefferson, Wis 
Circle 70, inside back cover 


Fasteners—Catalog 58, 
trated guide for 


tion and purchasing of stock screws, 


selection, 


idjusting 
Also, application data on 10 types of 


pins, levelers, and SCTCWS 


nut ipplied b 
Ohio Nut & Bol 
Bere l Ohio 


Circle 71, inside back 


Mica 
Pocket-s 
ert 


en. Practical thicknesses 


Properties— Bulletin 
ize technical bulletin 


natural mica, tip 


iInces, incorporation if 
lord Radio & Mica ¢ 
St., Brooklvn 20, N. ¥ 


Circle 72, inside back cover 


Brass ‘Tube Fittings—Catalog, 48 pp 
Lists and illustrates all sizes and ty 
of brass fittings, push-pull 


issembly instructions on all 


tings, charts, information, 
grams on tubing a system, tube fitting 
ind tools Completely 
Weatherhead Co., Customer $ 
Dept., 128 W. Washington Blv« 
Ft. Wayne, Ind 


Circle 73, inside back cover 


’ 7 
indexed 


Standard Mold 


pp. Comprehensively il 


Bases—Catalk 


lustrate 


indexed, spiral-bound catalog 
bases and moldmakers supplies 
engineering data section and 
en data on plastic, compression 
die-casting machines With 
Detroit Mold Engineering 


MeNichols Rd., Detroit 


6686 | 
Mich 


Circle 74, inside back cover 


Variable Transformers Bulletin 
P257H, 28 pp. Descriptions, rating 


ind complete data. Information on 


35 types of miniaturized manual and 
motor-driven variable transformers fot 
high frequency applications. Th 
Electric Co., Dept. 257 
Laurel St.. Bristol, Conn 


Circle 75, inside back cover 


perior 


Oil Seals—Catalog 856-C, ¢ 
ill stock oil seals, material 
for use as sealing members 
indicates the compatibilits 
material with a wide rang: 

\ complete section on engin 


(Continued on page 292) 
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BOSTON VARIABLE SPEED DRIVES 
Assembly consists of a self-contained, spring- 
tension Motor Pulley, a Flat Face Driven 
Pulley, a heavy duty Belt, and on Adjustable 
Motor Base. The self-contained design of the 
Motor Pulley provides a potented safety- 
lock feature which prevents accidental re- 
lease of the spring when the disc assembly 
is removed. 


BOSTON VARIABLE SPEED 

REDUCTOR DRIVES 
Consists of above described ports with addi- 
tion of o BOSTON 100 Series Reductor, — 
Type U, TW, V, or VW. Illustration (right) 
shows Variable Speed assembly with Type 
TW Reductor, used with BOSTON Sprockets 
and Chain to drive conveyor belt of heat- 
treating furnace. 


ADJUSTABLE MOTOR BASE 

A ruggedly proportioned sliding platform, 
with accurately machined dovetail ways, 
lead screw, and nut for positive control and 
vibrationless, noise-free operction. Sold 
seperately, this base is also widely used for 
many other applications requiring an adjust- 
able motor mounting. 


CONSTANT TORQUE 


units to match the high 
performance standards of 


BOSTON... 
SPEED REDUCERS 


‘ocK 
STANDARDIZE ai 


Designed for use with '2 and 44 HP motors, to provide 
infinitely variable, 3 to 1 speeds. Speed changes can be made 
while the drive is running. Output torque ratings remain 
constant throughout the speed variations. Any driven shaft 
speed range needed, between 1750 RPM and .5 RPM, can be 
provided with the use of STANDARDIZED STOCK parts. 


Ask your Boston Gear Distributor for complete information 


and a demonstration at your plant. Boston Gear Works, 
71 Hayward St., Quincy 71, Mass. 


7124 POWER TRANSMISSION PRODUCTS FROM STOCK 


ee ee a 


CALL ter nearest Biatnce| 
YOUR on 


||"Yellow Pages’ || 


DISTRIBUTOR a 


~ 
- ~ 


STOCK GEARS * SPROCKETS and CHAIN + SPEED REDUCERS + BEARINGS + COUPLINGS 





THmE NATIONAL 





FAMOUS NYLON JOINS NATIONALS MATERIALS FAMILY. Proved 


and 100 


NATIONAL CAN HELP YOU 


reduce unit product cost or improve 


You can select the 


properties or cost 
can simplify production and purchas 


in thousands of tough 
more useful to the designer than ever 
usable finished fabricated parts 


in 3 and 6-foot lengths. Inquiries on 


National’s expert engineering counsel assures the 
of your product 


And men, machines and capacity 
your immediate needs 


usable parts 


source 


reliable 
You gain competitively with 
National’s new materials and grades 

the direct results of programmed 
matertals-research. 

You benefit by calling National 
first. Check Sweet’s PD File 2b/Na, 
the Telephone Directory Yellow 
Pages, or write Wilmington 99, Dela 
ware, Dept. H-8. 


jrom a single 


MACHINING SKILL GIVES 100% USABLE PARTS as exem- 
plified by this precision-turned 4-40 thread screw 
of Nylon. National has the skills and equipment 
to fabricate almost any part you design. Whether 
your order requires the simplest punching process 
or the most complex screw machine operation, you 
get the same result: 100 


gt 


usable parts. 


- 


e, 


INDUSTRY'S BROADEST LINE OF BASIC MATERIALS gives 
you greatest design freedom. With the addition 
of Nylon, the National line of materials 
industry’s most extensive 


already 
grows to more than 
100 grades and combinations. These include Vul 
canized Fibre and PHENOLITE® Laminated Plasti 
The result is greater selectivity for you—unbiased 
recommendations from National—and virtually 
any combination of properties you desire 


selecttane rte 


Inada 


NATIONAL FIBRE COMPANY OF CANADA, LTD.. Teronte 3, Oataris 











FORGED STEEL FOR SURPLUS STRENGTH 


H 1600 


‘faultless CASTER 


EXCLUSIVE HORN CONSTRUCTION RESISTS SHOCKS, PROTECTS LOADS 















For safe movement of tremendous loads on 
casters capable of resisting high impact shocks, 
yet swivel and roll with minimum effort, 
Faultless presents a materials-handling man’s 
answer in the H1600 Forged Steel Caster. 
Faultless design engineers drew on a back- 
ground of more than fifty years experience 
with caster problems when they perfected an 


exclusive heavy duty horn design 
pronounced the most durable forged 
steel construction ever offered in a 
caster. 

The cutaway illustration shows the 
large diameter raceway and large 
ball bearings that carry the load 
around machined hardened surfaces. 
A Timken combined radial and thrust 
bearing is nested in the horn top 
plate. Timken tapered roller bear- 


ings are also furnished in the Forged 


Steel and Semi-steel wheels. 

If your movements of excessively 
heavy loads are encountering high 
impact shocks, your problem will be 
solved with this new H1600 Series 
Forged Steel Caster. Your nearby 
Faultless Industrial Distributor main- 
tains a substantial inventory of 
Faultless Casters for immediate 
delivery. Call him today about this 
new H1600 Series Caster. 





t. HEAVY C P . STER 
F mechined for load 
heasion balls 


ROF RGE 





HEAVY HORN A 
machined for load and thrust bearing 
raceways 

consists of a complete 
row of haedoned ball bearings operating 
in lubricated machined raceway and Tim- 
ken combined radial and thrust bearing 
Raceways case-hardened 


. : made of heavy 
steel, ton oes Mince and formed for 
additional strength. The embossing 
forms a shoulder to prevent axle from 
turning. NOTE: The forged top plate of 
the horn is machined to form a perfect 
shoulder against which the side members 
or legs of the horn are securely welded, 
thus transferring the strains from the 
welding bead to the top plate—the most 


Exclusive witt 
Faultl 


For the most durable 
construction possible to 
moke Foavitless engi 
neers machined the 
heavy drop forged 
horn top plate to form 
strong shoulders 
against which the 
heovy steel side mem 
bers or legs ore se 
curely welded. The 
lood strains ore thus 
transferred from the 
welding bead to the 
top plote 
durable forged steel 
construction mode 


the most 


H 1600 SERIES HEAVY DUTY CASTER 
SHOWN WITH FORGED STEEL WHEEL 


DESIGN FEATURES 


durable forged steel construction made 
—an exclusive FAULTLESS feature 


5. A TABLE KIN 1” in diam- 
eter, assembled with lock-nut and 
securely staked 


6. AX rT 1” in diameter. Bolt head 
held against horn embossing shoulder 
to prevent axle turning. Heavy duty lock 
nut is standard 


7 —Forged steel wheel supplied 
in 6” size. Semi-steel wheel supplied in 
8” size. Vulcanized rubber tread wheel 
supplied in 6” and 8” sizes. Roller bear 
ing standard in all wheels. Timken 
tapered bearings can also be supplied in 
forged and semi-steel wheels 


a REA easily accessible for 


fasi, thorough lubrication of swivel head 
and wheel 


9. FINISH—lustre green lacquer 
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“POP” | RIVETS 









OGETHER... 


mitcism Ciliates 
P-Veotilela lm —> 4-18 t—) 
fom ol 0lOM acelelaler—) 
To [UT-1-¥4— 





Flat sheets that must be pulled to a contour and fastened 
from one side no longer pose a fastening problem with 
“POP” Rivets. 

















Greater design flexibility with “POP” Rivets. An air- 
operated pulling tool weighing only | Ib. 14 oz. sets up 
to 1200 per hour with unskilled labor. 


For parts that must be pulled together and fastened from one 
side, you can’t beat the high clinching action of “POP” Rivets. 
Particularly effective for riveting curved panels, moldings, and 
trim as well as for many mechanical and electrical assemblies. 

“POP” Rivets are a new concept in fastening convenience. They 
are inserted in the hole and a pulling tool draws the setting 
mandrel through the rivet until the mandrel breaks under tension. 
This gives you a tight, positive, vibration-proof grip over a wide 
range of stock variations. A complete line of portable pulling tools 
to meet the most difficult types of installations in factory or field 
is available. 

Investigate the many advantages of “‘POP” Rivets. Remember, 
“POP” Rivets can probably save you money on assembly costs 
even if your present fasteners are FREE. Write or call us today 
for further information or plant demonstration by one of our 
application engineers. 


“POP” RIVET DIVISION 


UNITED SHOE MACHINERY CORPORATION 
West Medwoy, Mass., KEystone 3-6611 


. 
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Catalogs and Bulletins continued 
data covering shaft material, fin 
hardness, shaft size and_ tolerance 
haft speeds, eccentricit' 

id lubrication. Included are inst 
tion procedure and diagrams. Al 

t nm on preventive maint lance 
Chicago Rawhide Mfg. (¢ 13 
Elston Ave., Chicago 22, II] 


Circle 76, inside back cover 


Leaded Alloy Steel—Brochur | 
Covers general information 

ind mechanical properties of i lastuf 
PB Inciudes selector hart for m 
hinerv steel Horace I Potts ( 
Erie Ay md D St., Philadelphia 34 
Pa 


Circle 77, inside back cover 


Diaphragm Operated Valves—Bul 
tin, + pp. Information on desig 


truction, maintenance operating 
pre IT¢ | ibles indicat¢ dim 
} u data. Illustrated. §S 
Instrument Co., In Subsi f 
\ nautical Mfg ( ) Niag 
Falls, N.Y 
Circle 78, inside back cover 
Breadboard Parts—Catalog 575, 24 
Complete descr ptions, indexe: 
ny} ehe l e] illust ited } ty 
of all pat nece f th 
i nbl rT y trains and 


PCal . 
mechanism Helipot lechnical In 


formation Service, Newport Beach 
Calif 

Circle 79, inside back cover 
Electrical Insulation—Catalog 21, 12 
pp. Has illustrated descriptions of 
electrical insulation materials, with 
prices and ordering data. Insulati 


Manufacturers Corp... 565 W. Wash 


| 
ington Blvd., Chicago 6. I] 


Circle 80, inside back cover 


Relays—Catalog 157, 16 pp. Describ 


printed circuit relays, miniature an 
ubminiature, 6PD'T and power rc 
lays, snap action relays, 400 cps r 
] rectifier relavs. Also, relays with 
hermetically sealed, dust-tight en 


closures. Magnetcraft Electric Co 
3350Y W. Grand Ave., Chicago 51 
11] 

Circle 81, inside back cover 


Self-Locking Pins—Brochure, ADI 
1268-257, 6 pp. Illustrates and 

complete information on materials 
finishes, head stvles, dimensions, and 


load facts of the line of 5440 singl 


(Continued on page 296) 
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LY, ‘ 
Flexible Shafts 
Make Operations 


Easier! 


Mra, 
Mi) 

wy i 
4 ee 1) 


The manufacturer of this hue control for a color TV set uses a standard S.S. 
WHITE FLEXIBLE SHAFT to cope with a 90° turn. The shaft needs no alignment 
can be quickly and easily installed. Costs are lower... manufacturing is simplet 
assembly operations are easier, faster. 

You can often reduce a complex system of gearing, universals and other parts 
to ONE FLEXIBLE SHAFT! Flexible shafts also make better designs possible . . . allow- 
ing new freedom in locating connected members to save space and facilitate opera- 
tion and servicing 

For many years, these versatile shafts have been making industrial operations 
easier. They are tough and rugged... yet have the sensitivity you need for delicate 
adjustments, Design engineers and manufacturers discover new uses for S.S. WuiTt 
FLEXIBLE SHAFTS every day. Can your product be improved by a simple better 

less costly way of transmitting power or remote control? Our engineers will be 
glad to work out a flexible shaft applic: ation with you. Just write to 


IN FLEXIBLE SHAFTS 





S.&. White industrial Division, Dept J, 10 East 40th St., New York 16, N. Y. Western Office 


roduct Enginecring 


USEFUL DATA 


1839 West Pico Bivd 


Los Angeles 6, Calit,, 





this INDOX V magnet has the same field energy .. as this larger conventional ceramic mag 


90% STRONGER... 


NEW Indox V ceramic magnet! 


Indox V ... another first from the research and de- 

velopment laboratories of The Indiana Steel Products 

Company ... produces 3% times greater energy than 
y . - 4 . ba 

conventional ceramic magnets of the same weight or D-C motors 

same size. This unique new permanent magnet material ° Synchronous drives 

is now available. It offers these important advantages: 


ee ideal for: 


¢ Traveling wave tubes 

Indox V requires no critical materials. It is a highly High-fidelity loud-speakers 
oriented barium ferrite . . using inexpensive, noncritical, 
raw materials that are constantly available. Shortages 
in times of emergency cannot occur Tractive devices where size is important 


Eddy current drives 


indox V requires less space, weight to do same job. 
Volume and weight comparisons show that the energy 
of Indox V far exceeds Indox I ..and is comparable to 
Alnico V, the strongest permanent magnet material com- 
mercially available. 


Indox V offers high resistance to demagnetization. 
Indox V magnets can be designed for applications where 
extremely high demagnetizing forces exist . . without 
irreversible losses occuring. This means it can be used 
where other types of magnets have been impractical . . 
for example, in stators of medium-size electric motors 
where electromagnets are now being used. 


Comparison of demagnetization and energy product curve 
for conventional Indox I ceramic magnets and the new, 


JUST PUBLISHED! This two-page data sheet gives detailed 
information on new high energy Indox V. Use this coupon A 
st your copy. Ask for Bulletin 16-C8. high energy Indox V magnets 


oul 





THE INDIANA STEEL PRODUCTS COMPANY * VALPARAISO, INDIANA 


the world's largest manufacturer of permanent magnets | & D A N A 


Nome 


ATO i ats mee = PERMANENT 
MAGNETS 





Zone State 
Products Company of Canada Limited * Kitchener, Ontario 
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The New Spicer SYNCHRO-MASTER trwee owe 


— newest achievement in Dana Creative Engineering 


This is a new concept of 
excellence in mechanical engineering 


design and manufacture 


This is a new concept 
of efficiency in power transmission 


for heav j -duty vehicles. 


This is the revolutionary 
new Spicer Synchro-Master 


12-Speed Transmission 


12” shorter, 200 pounds lighter 

than any other multiple-speed 
transmission of comparable capacity; 
and with sufficient low gear 
reduction and spread to handle 
various road conditions without 


need for auxiliary transmission 


or two-speed axle 


Spicer Synchro-Master Features 


Blocker-type sychronizers in 

all speeds, forward and reverse. 
All six low range ratios available in 
reverse. Forced feed lubrication. 
Screen for filtering oil 

Standard six-bolt S.A.E. power 
take-off apertures on each side. 
Equally spaced steps between ratios. 
Repicceable bearing retainer 
inserts in all case bores. 

Tower or remote control types. 


Ask Dana engineers 


DANA PRODUCTS Serve Many Fields 


AUTOMOTIVE 


Frames, fF ta 


INDUSTRIAL VEHICLES AND EQUIPMENT 


AVIATION 
RAILROAD: T 


pr, 


AGRICULTURE 


MARINE 


DANA CORPORATION : Toledo 1, Ohio 
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meet exacting specifications 
... Cut assembly costs 


Profit from precision parts, fabri- 
cated from TEFLON*, KEL-Ft,and 
other plastics—by United States 
Gasket Company. 


Quality controlled “from powder 
to part,” they assure uniform 
electrical, chemical and physical 
characteristics of the highest 
quality. Uniform density and 
dimensional stability permit su- 
perior accuracy and dependabil- 
ity in the finished part. 


Come to USG fer all your 
requirements — Fluorocarbon 
sheet, tape, tubing, cylinders, 
rods, bars—as well as molded 
and machined parts to your own 
specifications. Write for Bu’letin 
No. IN-554. 


*duPont Trademark  1M.M. & M. Trademark 


UNITED STATES GASKET COMPANY 
Camden 1, New Jersey 


U nited 
S tates 
G asket 


OF THE GARLOCK PACKING COMPANY 
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acting, self-locking, quick-releas« 
Diagrams for callout procedures 
tion Developments, Inc., P. O. B 
291, Burbank, Calif 


Circle 82, inside back cover 


Valves—Bulletin No. 357, 4 pp. ¢ 


plete specifications of the lief 


back pressure valve line. Dimens 
and materials are also included. Mil 
ton Roy Co., 1300 FE. Mermaid Lang 
Philadelphia 18, Pa 


Circle 83, inside bock cover 


Pumps and Valves—Catalog S80! 

pp. Titled, Positive Flow Contr 
proportioning pumps and diaphragm 
valves are described in detail. Ma 
terials, capacities, and pressures 
shown for each. Also a diaphragi 
selection chart. Hills-McCanna (¢ 
3025 N. Western Ave., Chicago 1§ 


Circle 84, inside back cover 


Plastic Reinforcement—Salcs 
['wo-color, illustrated 
yaran woven roving 

from parallel glass fiber 

the new material and it 

Includes specifications 

Glass Fibers Co., 1810 Madi 

ledo, 


Circle 85, inside back cover 


Investment Cast Vacuum Alloys 
Booklet, 7pp. Technical data t} 
+ 


economics of vacywum m Ing 


equipment it need$ 

price With charts and 

Cannon-Muskegon Corp 
In St., Muskegon, Mich 


Circle 86, inside back cover 


Piezoelectric Pressure ‘Transducers 

Technical Note No. 2, 2 pp. Per 

formance data. Characterist 

cussed include linearity, dynam 

range, and effects of aging, high stat 
ind temperature Atlant 
Corp., Alexandria, Va 

Circle 87, inside back cover 


Cabinets—Catalog, 

ind describes cabinetr 

iutomation, electronic equipment 
Metal Products Div., Mid-West Con 
evor Co., 7th and Sunshine Rd 
Kansas City, Kans 


Circle 88, inside back cover 


Printed Circuits—Tech-Lit, Vol. ] 
N 5, 6 pp. Includes a 2 pp. articl 


I 


(Continued on page 300) 
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NOW! Have Reliable Lubrication 
at Minimum Cost 


Models LFD and RFD 


Capacities 60-180 g.p.h. at 1800 r.p.m. 
Designed for non-directional service; for 
= flange mounting with internal porting 
Variations for external porting and/or 
shaft seal are shown below. Model rFp 
has the automatic reversing feature 
which permits driving the pump in either 


direction... without changing direction of 
flow or port positions 





Models LF and RF 

Capacities 55-170 g.p.h. at 1800r.p.m. 
Designed for flange mounting with- 
out shaft seal; with choice of internal 
or external porting. Model rF has 
automatic reversing feature which 
permits driving the pump in either 
direction... without changing direc- 
tion of flow or port positions. 


ALTERNATE ” ; 23 


SHAFT DRIVE oo 
=, 


ENDS 
For All 
MODIFICATION "A" 


Modeis 





Tuthill “Cartridge-Type” Pumps Solve This Problem 
for Plant Maintenance...and 
Original Equipment Manufacturing 


Durable—Reliable—and Available from Stock! 


1. The demand for minimum cost lubrication 
pumps without sacrifice in performance, durability 
and reliability is ideally satisfied by the TUTHILL 
series of Models LF, RF, LFD and RFD cartridge- 
type pumps. 


b. Pumps with...or without...a shaft seal 


c. Pumps with internal...or external...porting 
d. Pumps with variations of both internal and 


external porting 


4. TUTHILL Catalog Section 108 contains line 
drawings showing each model in detail, shaft ro- 
tation and porting arrangements and other vital 
statistics to help you select the RIGHT model. Fill 
out the attached coupon—or write 


2. TUTHILL “cartridge” pumps get their reputa- 
tion as cost-savers from their special design for 
original equipment use, their durable construction, 
their reliability...and the fact that they are avail- 
able from stock. Note their compact size as shown 


in the photos above. Consider how all waste space TUTHILL PUMP COMPANY 


has been eliminated for more adaptability. Think 
how they can be easily applied to your own re- 
quirements...in your plant...or in your equipment 


963 E. 95th Street, Chicago 19, Illinois 


Gentlemen: 
Please send me Catalog Section #108 


Please send the complete catalog on the Tuthill line 
[} Have your representative call 


manufacturing plans. 


NAME___ 


3. These variables are available: - 
a. Pumps with...or without...automatic re- 


versing performance 


COMPANY. 


ADDRESS 


CITY ZONE_____STATE 





Tuthill Manufactures a Complete Line of 
Positive Displacement Rotary Pumps in 
Capacities from 1 to 200 GPM, for Pres- 
sures to 600 PSI, Speeds to 3600 RPM. 


963 East 95th Street, Chicago 19, Illinois 
Canadian Affiliate 
Ingersoll Machine & Too! Company, Ltd.. Ingersol!, Ontario Canada 


PUMPS FOR 
YOUR PURPOSE 
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WHY Falk Motoreducers 
give better service—have longer life 


Here is the “inside story” behind the all-steel All-Motor type FALK Motoreducer’s 
universal reputation as a gear drive unmatched in quality, efficiency, depend- 
ability, ease of maintenance and long life. These “In-built” factors are— 


] ALL-STEEL HOUSINGS. Rugged, strong, 

rigid...all parts are manufactured from 
heavy steel plate, formed and welded 
in the Falk Weld Shop. 


LARGE OVERHUNG LOAD CAPACITY. 
Large shafts, oversize bearings...rigid 
mountings with wide bearing spans to 
handle maximum applied loads. 


PRECISION GEARING. Heot-treated alloy 
steel gearing, precision cut and shaved 
after heat treatment to eliminate dis- 
tortion. Quiet, crown-shaved pinions. 


5 


6 


EXTRA-CAPACITY GEARING. Special 
extra-capacity gear-tooth form with 
larger contact area gives greater 
strength, higher load-carrying capacity. 


SEALED HOUSINGS. Splashproof, dust- 
proof, oil-tight construction. Dual closures 
and one-way vents keep oil in, dust and 
moisture out. 


POSITIVE LUBRICATION. Large sump 
capacity...oiltight construction assures 
clean lubricant...revolving elements lu- 
bricated by direct dip. 


When you buy or specify the All-Motor type FALK Motoreducer, you get all these— 
plus the tremendous advantage of full interchangeability of motors. Switch motors 
as desired—use any make, style or type of standard foot-mounted motor within 
the unit's AGMA rating—with a minimum of difficulty or “down time.” 

Available in sizes up to 75 hp —with or without motor—from convenient factory, 
field or distributor stocks, from coast to coast. Write for Bulletin 3100. 


.». good name 





60,000 HOURS WITHOUT A FAILURE! 


Sixty thousand hours is a lot of hours—but 
the FALK Motoreducer in the unretouched 
photo above has served that long without 
failure or need of repair. 

This 3 hp unit is one of over 60 FALK 
Motoreducers in daily service in an Eastern 
plant of a large milling company, whose 
president says, in part: 

“One of the main advantages of FALK 
Motoreducers is their adaptability to any 
motor. Reducers and motors can be easily 
interchanged....Our service records confirm 
the wisdom of our choice of FALK equipment 
as our standard.” 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


@ Motoreducers 


in industry ® Speed Reducers 


MANUFACTURERS 


OF 


@ Marine Drives 
© Steel Castings 
@ Weidments 


© High Speed Drives 
® Special Gear Drives 


© Flexible Couplings 
© Shaft Mounted Drives 


@ Single Helical Gears 
@ Herringbone Gears 


@ Contract Machining 





What has Formica 
to do with a 
Sphygmomanometer*? 





This sphygmomanometer* — or automatic blood pressure re- 
corder, if you prefer — demonstrates how Formica XXXP-36 
copper clad laminated plastics is being used in a versatile 


printed circuit application. 


In this case, a printed circuit provides the absolute inter- 
changeability of parts in the field which simplifies and reduces 


the cost of field service on complicated electroni products 


The application versatility of Formica XXXP-36 then can be 
applied to many different kinds of electrical and electronic 
applications. You'll benefit especially from Formica-4 — the 
complete laminated plastics service that cuts engineering time 
reduces component parts costs and assures delivery schedules 


for mass production operation 


) Application Engineering 
(2) Research 
(3) Fabricating 


“SVAN ANID 
———— 


(4) Customer stock service 
FI-1543 
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DINGS direct-acting ee 
MAGNETIC DISC BRAKES [iE a 
are your best buy! yalag Thive Uek-B 


© hub il 


mounting 

mi ‘ rte and dia i] 
® stationary disc ISS with char ind lag 

Inc., 19025 W. Dar 
23, Mich 


pressure plate Circle 90, inside back cover 


friction discs 


magnet armature Variable Speed Drives Bulletin 164 
BIP 8 pp. In 


to} 


magnet assembly 
manual release rods 
opening for thru-shaft 
torque spring 
torque nut 

wear adjusting nut Circle 91 inside back cover 

yg? —+—— @ cover Steel Tubing and Pipe—Data t 

— Wh obt iias.. T | mounting bolt ; , a , : ' 


bracket 


[co MPARE. these outstanding advantages v York 13, N. 1 


Circle 92, inside back cover 


® Direct-acting for positive, instantaneous stops Cl 6 == 
@ Thru-Shaft design to solve installation problems ee ee Lee oe 
; eae standard NEMA shaft extensions - pp. Ha 
ra ned for mounting on all old and new re-rated 
A type “C” motor flanges 
° Wide torque range—1'% to 175 lbs. ft.—easy 
torque adjustment 
@ Fail-safe design in event of power failure 
® Simple design and rugged, compact construction 





waukee l, 


Circle 93, inside back cover 


[ec OMPARE | for operating and maintenance economy 


® No mechanical linkages or levers to maintain 

® No solenoids required 

® No need for auxiliary fuses, rectifiers, rheostats, 
auxiliary relays or extra wiring 


NEW DINGS EXPLOSION-PROOF MAGNETIC DISC BRAKES 
UL approved for hazardous locations } 

Now Dings combines all the advantages of direct-acting , Davton Rubb. 

magnetic disc brakes with explosion-proof features tested 

and approved by Underwriters Laboratories . the “707” 

Series for Class I, Group D hazardous locations, and the 
709” Series for Class I, Group C and D and Class II, 

Groups E, F, G 

Always specify Dings Brakes from your regular motor D erine iicanthianl 
supplier, or ask about Dings complete engineering service ieee = ' 

for your brake problems ind panels Burndy (¢ 


Conn 


Circle 95, inside back cover 


Variable Speed Drives—Ca 
| bes 4 = 1] 


ug ™ 


Circle 94, inside back cover 


Electrical Connectors— Booklet 


08157% 


DINGS BRAKES, INC. 


Conditioner Thermostat—Bull 
A Subsidiary of Dings Magnetic Separator Co = 


" > Qf) > ry hy , ‘ 
W. ELECTRIC AVE. © MILWAUKEE 46, WISCONSIN RI 2, + pp. Describes new 


(Continued on page 304) 
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CASE HISTORIES FROM 
MT. VERNON FILES 


“Brain” stops new Electrolux automatically! 


The minute this new Automatic Electrolux Cleaner 
has absorbed so much dirt it can no longer operate 
at high efficiency, it stops and the cover pops open 


Replacing the sealed paper dust bag with a new one 1 comy 
sets it up for further operation. It is one of several four to help with 


exclusive Electrolux features which includes 20% design and production pr 


die making 
greater suction power than any machine the com- on modern tool and 
pany has ever made. This is due in part to the in- personne 
creased speed and power of its electric motor anteed 
The additional power and the automatic features 
of this new cleaner were not, however, achieved at 
the expense of added weight, because it is remark- 
ably light for an appliance of such power and flexi- 
bility. By using die castings for the motor frame, 
elbow and adapter, both weight and manufacturing 
costs were kept down. As you can see these parts 
are complex. The motor frame alone, for example, 
involves apertures of various sizes and shapes, lugs, 
curved members, straight members, flanges, fillets, 


vanes and shoulders all combined into a very light- By T > Vv E - me oe bad 


weight yet extremely rigid, strong unit. The other 


7 “ . DIE CASTING CORP. 
parts, although smaller, are also “toughies”. But 


die casting is the most economical method of pro- STAMFORD, CONNECTICUT 


ducing these intricate parts which combine strength 


SALES REPRESENTATIVES Mr. Anker Anderson Mr. David H. King 
Cascade Road, Stamford, Connecticut 75 Willow Street, Guilderland, N. Y 
Mr. Grant Eller Mr. Jerome J. Theobold Mr. William Savers Mr. George E. Hahl 
6 East 194th St., Cleveland, Ohio 9 East Genesee St., Skaneateles, N. Y 101 Briarcliff Road, Rochester, N. Y 39 South Munn Ave., East Orange, N. J 
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For Original Equipment Assembly... 








"No threading 
stab plain-end 
pipe into factory- 
assembled sm’, £@) 
Dresser Fitting Tighten end ants 
AND YOU'RE THROUGH 
N i : “i. 
( . « © 7 ] } 
s j 
Production line assembly of equipment i iwolving piping can be 
sper ded up imme asurably with Dresser Fittings becaus« 
No threading, no soldering, no exact alignment of pipe secti« . a 


iS TE quire d 


These fittings have resilient rubber gaskets which give 


prote cthon against vibration and normal contraction and ex; 


stresses that spring leaks in other joints You get permane nt] 


tight joints every time et piping « in be quick] disconnect 
= A 

when vou want to service ¢ juip ent 

Icke il for fuel coolant ull lin es ( npressors, Dt Ips rie 
machinery. In fact, Dresser Couplings, Tees and Ells have be: 





”? 
prove din vears of service on all kinds of original ¢ jutpment 
I 








cogs otaneen “Ganmet ee om It’s all explained in ow catalog 505-R. Write for a copy today 
¢ OF >, 
oy “e 
DRESSER, {(!"'1: 
° - o 
e B\ 7 ‘| ~ 
s YS 
r er Manufacturing Division % oS 
: : ee # ino® 
r Avenue, Bradford, Pennsylva 
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> ALSIMAG 197 


APPLIANCE INSULATORS 

















i, 
Developed especially for the electrical appliance trade. Most widely 
used insulator in the field for many, many years. Particularly im- 


portant for products requiring UL approval. Better in many ways. 


* superior insulating resistance at Your future sales depend on customer satisfaction. Safe 
a elevated temperatures guard the performance and reputation of your product with 
safe, uniform AIlSiMaq 197 insulators available at 
* low electrical leakage . prevents 


. reasonable cost in quantity desired. Fast shipment 
electrical shocks in use 


® superior resistance to repeated thermal shock 


For — Oven Bushings lron Blocks Toaster Hooks 
* well vitrified low moisture absorption Element Supports Element Spacers Winding Forms Auto- 
. motive Parts Dryer Insulators Many Similar Applications 
¢ long life will not soften, char, or deteriorate 
* strong, uniform parts for faster assembly 
dimensionally accurate .. . Send blueprint or sketch for complete informat 
resist chipping and breaking. AlSiMag 197 parts for your us¢ 








A Subsidiary of 
Minnesota Mining and 
Manufacturing Company 


AMERICAN LAVA | ciaranoosa s. renn. / 
Cc Oo R P 1 @) R A T j oO N S6TH YEAR OF CERAMIC LEADERSHIP \ 








For service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. * Boston: Newton 
Center, Mass * Buffalo, N. Y. * Chicago, Ill. * Circinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point. N. C. * Los Angel 
Calif. * New York: Ridgefield, N. J. « Philadelphia, Pa. * Pittsburgh, Pa. * St. L s, Mo. * St. Pa Minn. * Sx an Francis Calif. * Seattle, Was? 
Canada: Minnesota Min ng & Manufacturing of Canada, Ltd., P. O. Box 75 London, Ont. All other export: Minnesota Mining & Manufacturing ¢ 


International Division, 99 Park Ave.. New York. N. Y 
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thermostat with detailed cut-away 
drawing and installation data. Robert 
shaw-Fulton Controls Co., 110 | 
Otterman St., Greensburg, Pa 

Circle 96, inside back cover 


Motor Generator—Data Shect 56! 

2 pp. Illustrated, with complete 
specifications, electrical characteris 
tics, torque-speed curve, two-view 


drawing, and schematic of the Beck 


: , man servomotor-rate generator. Teli 
pot Technical Information Service 
Newport Beach, Calif 
Circle 97, inside back cover 
Extrusion Data—Brochure, 12 pp. O1 
the extrusion process and its advan 
tages. Includes mechanical specifica 
tions, recommended uses, and refe1 
ence numbers for aluminum alloys 


Precision Extrusions, Inc., 720 | 


Green Ave., Bensenville, I] 
Circle 98, inside back cover 


C Cores—Booklet B-7048, 24 py 


’ rt 
| Covers design and application of 
s cores for transformers and _ reacto1 


Illustrated with photographs, dia 


Mg 


grams, data charts. Westinghous« 
Electric Corp., P. O. Box 2099, Pitts 
burgh 30, Pa 
There is a Prestole fastener for nearly every application. Circle 99, inside back cover 
More than likely, one of the thousands of Prestole’s 
standard-design fasteners will do your job. They are Motors, Drives—Bulletin A-2501, 
readily available from factory stock—offer the greatest pp. The Moving Force of Industry 
cost savings—can be delivered promptly to meet your describes in photos and captions the 
production schedule. 


5 
N 
7 
l 


complete line of a-c and d-c motor 
Or, if your application calls for a special-type fastener, and drives. Reliance Electric and En 
Prestole engineers will gladly analyze your particular gineering Co., 24701 Euclid Ave 

needs without obligation. These fastener technicians Cleveland 17, Ohio 

will carefully consider the problems of cost, assembly, Circle 100, inside back cover 
torque and tensile strength, material and end-use re- 

quirements. Their recommendations will be based on Relief and Back-Pressure Valve—Cata 
years of experience and “know-how” in the fastener lop Sheet, 1 


field. P Describes a dual 


70 


purpose valve for condensing and non 
Prestole designs and produces fasteners made from low condensing systems. Includes cut 
carbon, spring, and stainless steel, phosphor bronze, wav diagram. design features. valv« 
beryllium copper, brass, and aluminum, etc. Many yen Seti dl Atlas Valve Co.. 280 
standard and special types of finishes can be provided South St.. Newark 5, N. ] 

to meet customer specifications. 


» 


Circle 101, inside back cover 
Whatever the size, shape, or application requirements 
may be—-Prestole can serve you better with the best in Proving Rings—Brochure, 12 pp. A 
facteners of ferrous or non-ferrous materials. primer, The A-B-C’s of Accuracy in 
Weighing and Force Measurement 
Systems, explains proving rings and 
their use. Morehouse Machine Co 
233 W. Market St., York, Pa 

Circle 102, inside back cover 


Valves, Driers, Strainers—Catalog 102 
16 pp. Provides illustrated descrip 


Or, contoct your lédel Bleurallr Abciialia Cs: tions of valves and other parts for r 


(Continued on page 306) 
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— CYANAMID —> 








CYMEL* IN ELECTROSURCERY 


High-frequency current flows between two sharp electrode tips in the 
789 Bi-Active Coagulation Set used by physicians for removal of 
cervical cysts, tonsils and surface growths. The Birtcher Corp. of 
Los Angeles encases the electrodes in mineral-filled CymMeL Melamine 
Molding Compound because of its excellent insulating properties 
and smooth flow into the mold which simplifies accurate spacing of 
the tips. Handles and cord tips are molded of alpha-cellulose-filled 
CyYMEL, also an excellent insulator. All surfaces are exceptionally 


hard, chip resistant and can be sterilized easily. *Trademork 


MODERN TOUCH IN WIRING DEVICES 


Home styling today favors light, cheerful colors. This note is carried 
out perfectly with wiring devices molded of ivory-colored BEETLE® 
Urea Molding Compound. Its hard, smooth surface resists discolora- 
tion and scratching, and safe dependable service is insured by BEETLE’s 
excellent insulating properties. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 


30 Rockefeller Plaza, New York 20, N. Y. 
In Conada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland - Dallas - 
Los Angeles - New York - Oakland - Philadelphia - St. Louis - 
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WOOD CHIPS BUILD A WALL 


These attractive panels are made of wood particles 
bonded with MELURAC® Melamine-urea Resin. This low- 
cost particle board has good warp resistance, flexural 
strength, moisture resistance and easy working and 
finishing properties. In addition to structural uses 
walls, sliding doors, partitions, ceilings, subflooring, 
parquet flooring—it is ideal for furniture core and under- 
layment of decorative melamine laminates. MELURA« 
304, developed expressly for this use, imparts no color 
and improves strength of the particle board. 


a 





— CYANAMID 





Detroit 
Seattle 


MATERIAL 





SAVE with ‘‘PORTER-MADE’’ 
BARS and STRUCTURALS 


ENGINEERED TO YOUR SPECIFICATIONS 


VA 
ay 
$5) 
he ba (4 
\ P 


Why Cast? 





Why Machine? 


1 
me 
val 


Rial 


ee 


Many Other Leading 
Manufacturers Do! 


Free yourself from the limita- 
tions of standard sizes and 
grades. Assure yourself of 
Strength, Contour, Tolerances 


and Analyses with 


Connors Special 
Bar or Structural 
Sections 


Produced to your precise 
analyses and specifica- 
tions. Engineered to 
meet your requirements, 
Connors Special Sections 
are available in Hot 
Rolled or Cold Finished 
Steels; in carbon or many 
alloy grades of steel; 
from four to forty pounds 


per foot sizes. 


If your production volume justifies special rolis, and 
for Free Engineering Consultant Service, send a sketch 


or specifications of your needs to: 


CONNORS WORKS 
Connors Steel Division 

H. K. Porter Company, Inc. 
P. O. Box 2562 
Birmingham, Alabama 


OR 
WEST VIRGINIA WORKS 
Connors Steel Division 
H. K. Porter Company, Inc. 
P. O. Box 857 
Huntington, West Virginia 


CONNORS STEEL DIVISION 
H.K. PORTER COMPANY, INC. 
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ind air conditioners. Hent 


», 3215 North Ave., Melros« 


Circle 103, inside back cover 


High-Temperature Alloys—Boo! 
DB-52-250, + pp. Lists physical prop 
ties, applications and shape avai 
ity of Discaloy, K42B, Refra 
nd Refractaloy 70. Westing 
house Electric Corp., P. O. Box 2 
Pittsburgh, Pa 


ibil 


Circle 104, inside back cover 


Conversion Tables—Pocket Folder, ¢ 
pp. These tables simplify conversi 
from decimal to binary numbers, 
vice versa. 34 x 84 in. Barnes 
neering Co., 30 Commerce 
Stamford, Conn 

Circle 105, inside back cover 


Variable Voltage Adjustors—Catalog 
VA 312, 4 pp. Describes transformet 
manually operated to maintai 

stant voltage. With specificati 
dimension charts Acme | 
Corp., Cuba, N. ¥ 


Circle 106, inside back cover 


Bimetal Thermostats—Bulletin 8400 
+ pp. Has information on t 
re ranges, ratings, mountings, ter 
| arrangements. Includes hand\ 
temperature-conversion chart. Steven 
Mfg. Co., Inc., 45 N. Plymouth St., 
Lexington, Ohio 
Circle 107, inside back cover 


Volume Pumps—Bulletin 553-1, 32 
pp. Specifications and latest design 
features of motor-driven controlled 
volume pumps. Standard and modi 
fied models and their applications are 
illustrated and described. Special fea 
ture section contains charts and refer 
ence information. Milton Roy Co 
1300 E. Mermaid Lane, Philadelphia 


18, Pa 


Circle 108, inside back cover 


Multi-Contact Relay—Engineering 
Bulletin, 4 pp. Comprehensive report 
on miniaturized Type 9 telephone 
relay. With descriptions, technical 
information, dimensional drawings, 
standard stock and contract listings 
for the relay. Phillips Control Corp., 
Joliet, I] 

Circle 109, inside back cover 


l'ruck Bumpers—Catalog Sheet, 2 pp. 
Has detailed specifications, photo 
graphs, engineering sketches on Flex 

(Continued on page 308) 
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Where leakproofing is critical... 


CEC’s Leak Detectors 


gQuarantee product performance 


These sensi- 
tive instruments can serve your 
requirements equally well. Be- 
cause CEC’s Leak Detectors locate 
microscopic leaks with mass-pro- 
duction economy, these helium- 
sensitive mass spectrometers are 
preferred wherever vacuum.or 
pressure leakproofing is critical. 
Easy, convenient operation re- 24-210 Compact and portable, 
quires no special training or ex- the economical 24-210 locates 
leaks so minute that Icc would 


require 50 years to escape, or 
these practicai, long-life instru- detects better than one part 
ments pay for themselves. Contact helium in 300,000 parts of air 
Low. cost with no sacrifice of 
reliability. Write for Bulletin 
write for the Bulletins indicated. CEC 1830-X26 


perience. Find out how quickly 


your nearby CEC field office, or 


24-110 Ultra-sensitive, detects better than one 
part of helium in 2,000,000 parts of air. Recom- 
mended for requirements of large, complex, 
nuclear-reactor systems and high-vacuum prod- 
ucts. Write for Bulletin CEC 1838-X11 


ated Electrod ynarm ics 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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all from 


dependable source 


Reinforced Plastic Sheets, Channels & Angles 


STRICK’'S LAMICOR offers a basic material with a unique comb 

nation of chemical, electrical, thermal and mechanical properties 
Lamicor offers a single material for use where heretofore multi 
material construction was required to gain desired properties 
Other Strick reinforced plastics are Glazor flat industrial glazing 


panels and Daycor corrugated sheets 


Plastic and Multi-Material Laminates 


STRICK'S LAMICLAD comes in various grades such as polyester 
resin and fiber glass reinforced polyester resin press bonded to 
outdoor grade plywood. A number of other laminates are availa 
ble from stock and sheets to your specific needs can be made 


on making orders 


Composite Structures—Honeycomb Panels—Chemical Foam Insulation 


Strick’s facilities are complete for the designing and building of 
composite structures in combinations of reinforced plastics, 
thermoplastics, chemical foam, metal and wood Current produc 
tion includes light weight all plastic refrigerator doors, honeycomb 
panels and partitions for heat barriers, protective screening 
and decorative walls 


Custom Vacuum Forming Service of Extra Large Forms 


Strick's facilities for mold making and vacuum forming include 
the world's largest vacuum forming machine. Specialists in 
intricate patterns and deep draw of extra large forms 


Fabricated Parts of Plastic and Combination Parts 


Strick's facilities include a complete machine shop for the 
fabrication of parts and complete assemblies in plastics or com 
binations of plastics and other materials including metal 


R & D Projects in Plastics 


inquiries concerning the use of any Strick products or services 
for your specific application will be promptly processed. Our 
engineering department is available for assistance in new product 
development and conversion projects 


Complete ‘=formation, specification sheets and 
samples of any Strick Products or Services will 
be sent promptly on request. 


STRICK PLASTICS 


PERKASIE, PENNA 


Basic Material Producers of Plastics and Laminates 


Custom Vacuum Forming—Specialists on 
Extra Large Forms 


Product Engineering and Development in Plastics 
and Laminates 


Composite Structures and Honeycomb Panels 
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truck bumper 
In 2534 Detroit Ave 


Bumper 
Cleveland 
Circle 110, inside back cover 


Bulletin GEC-1426A, 4 . . 


] 
pp. Gives applications and selection 


W ireway 


data on a new hinged-cover wirewa 
\] list italog numbers, ratings 
dimensions and guide-form specifica F 
tions. General Electric Co Di 
tribution Assemblies Dept., Plainville, 
Conn 
Circle 111, inside back cover 
Motors—'57 Condensed Motor Cata 
+ p ‘his folder condenses 3 
is f essential data. Covers cur 
nt pricing for 1/20 through 200 hp 
notors on general-purpose fractional 
nd integral hp motors. Includes 
lide-base dimensions with diagrams 
id adapter information. Marathon 
Electric Mfg. Corp., Wausau, - Wi 
Circle 112, inside back cover 
Heating Problems—T echnical data 
folder. Solutions to heating pl blem 
irising from odd contour shape 
pace and/or weight limitations with 
praved-on heating clements. Elect 
film, Inc., P. O. Box 106, N. Holl 
wood, Calif 
Circle 113, inside back cover 
Wire, Cables—Catalog, 40 pp. In 
uding an introduction to plastic in 
ilation and its physical characteris 
t this survey of product tt 
by the firm, as well as those made t 
ustomers’ specifications, onclude 
th useful engineering tables. Phal : ‘ 
(Continued on page 310) 
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TO CONVERT: OR ABSORB 
THERMAL EFFECTS AT LOW COST 
SYLPHON BELLOWS AND ASSEMBLIES 


Whether design problems involve thermal, pres- 
sure or ee effects, Fulton Syiphon can 


help you use the simple, yp eg 
principle to gate advantage. For one thing, a 

unmatched engineering service a 
of the Tay ny got er 


Specialized skills and facilities ae nable 


FULTON SYLPHON 


BELLOWS 
HI: puenntt RS, 
U.S.A. 
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— Sylphon to » rodu E sane bellows 
semblies at lowe ost than nyo —~ Sapo 

po rer he tek le Syiphon wes 

get the pate ow-how that come + trom 52 

years of e — with every conceivable 

bellows Boss - atio 


JeBlcecite 


CONTROLS COMPANY 





| 
L 
G 





et 10 Integral-Motor-Pump advantages 


in two NEW types (three models) of 


GAST = = AIR PUMPS 


t 
a 


Designers seeking a dependable vacuum 


or pressure source for industrial instru- 


ments, vending machines, air gauge cir- 


cults 


, air sampling, laboratory equipment, 


printing and packaging machinery, etc., 


will 


find these mew Gast Integral-Motor 


Air Pumps highly advantageous, especially 


where compactness and portability count. 


Consider these outstanding features: 


. Simple, trouble-free rotary-vane design. 


1. Latest type G.E. “Form G” motors. 

2. More compact than any pump of equal capacity. 
3. Total weight reduced '4—cuts shipping costs. 
4. 
5 
6 
7 


Motor mounting time and labor eliminated. 


Performance -Vacuum & Pressure 
Vanes take up their own wear automatically. 


. Positive displacement, pulseless air delivery. 


Improved appearance—smoother exterior. 


}, Dependable for original equipment; plant use. 
0. Forced air fan cooling on Models 0321 & 0521. 


Write for new Bulletins V-356 and P-356! 
GAST MANUFACTURING CORP., 
P.O. Box 117-V Benton Harbor, Mich. 


*0321 similar in appearance. 


Original Equipment Manufacturers for Over 25 Years 


GAS T e AIR MOTORS 
TO 4 HP. 

e COMPRESSORS 
TO 30 P.S.1. 


R O TA R Y e VACUUM PUMPS 


SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE 
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Plastics Corp., 25 Foster St., Wor- 
cester 8, Mass. 


Circle 114, inside back cover 


Wrappings—A 1957 list of protective 
wrappings and packaging materials 
meeting government specifications, 
Cincinnati Industries, Inc., Cincin- 
nati 15, Ohio. 


Circle 115, inside back cover 


Automatic Tools—Bulletin, 4 pp. De- 
scribes standardized unit that can be 
combined with existing equipment to 
automate small parts assembly opera- 
tions. Illustrated with photos and 
diagrams. Dixon Automatic Tool, 
Inc., 2300 23d Ave., Rockford, Ill 


Circle 116, inside back cover 


Electrical Equipment—Catalog 57, 20 
pp. Lists wires and cables, connectors 
ind wiring harnesses, portable spot 
welders and wire strippers, voltage 
testers and commutator-maintenance 
equipment. Sittler Corp., 18 N. Ada 
St., Chicago 7, Ill. 


Circle 117, inside back cover 


Mercury-Plunger Relay—Fact File, 8 
pp. Contains load-rating and contact 
data, coil characteristics, and mount 
ing dimensions, supplemented by dia- 
grams and other illustrations. Ebert 
Electronics Corp., 212-26 Jamaica 
Ave., Queens Village 28, N. Y 


Circle 118, inside back cover 


Columbium and Tantalum—Booklet, 
+ pp. Describes properties and ap- 
plications of their high-temperature, 
ibrasion-resistant alloys. Shieldalloy 


Corp., Newfield, N. J. 


Circle 119, inside back cover 


Voltage Regulators Engineering 
Paper, 8 pp. Shows how corona-type 
regulators can solve special problems 
Illustrated with performance curves, 
graphs, schematics. Victoreen Instru- 
ment Co., 5806 Hough Ave., Cleve- 
land 3, Ohio. 


Circle 120, inside back cover 


Pulse Calibrator—Brochure, 4 pp. De- 
scribes operation of the instrument; 
gives specifications; illustrates and ex- 
plains actual waveforms. Burroughs 
Corp., Electronic Instruments Div., 
1209 Vine St., Philadelphia, Pa. 


Circle 121, inside back cover 


Panel-Mounting _Instruments—Cata- 
log, 36 pp. Includes Designers’ Guide 
(Continued on page 312) 


Product Engineering August, 1957 





















































help solve the puzzle of product design 


WITH BOXBOARD BY GAIR! 


This versatile material fabricates into almost any shape and lends itself to many new 
uses. In addition to making superior folding cartons and set-up boxes, Gair Box board 
excels as book covers, game boards, shoe innersoles, shelving, coat hangers, templates, 
chair seats, luggage boards, partitions, furniture and TV backs, and in dozens of 
other industrial and re-sale fabrications. 

If you are designing a new product or improving an old one, Gair Technical Service 
will show you why it pays to create products and components with boxboard by Gair 
Consistent high-quality in a great variety of grades, colors, coatings, laminations and 
treatments . . . fast delivery when and where you need it. Call your Gair representative 
or write Gair, today. 


GAIR boartbouwrd 
“— 


SPRINGBOARD TO SALES. 


BOXBOARD AND FOLDING CARTON DIVISION OF CONTINENTAL : CAN COMPANY 
530 FIFTH AVENUE, NEW YORK 36, N. Y 
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A New Concept of 


REVERSIBLE MOTOR 


~*~ CLUTCH 
. MOTOR 


400 CPS MOTOR 


... this Complete 
NEW Line of 


HAYDON* 


TIMING MOTORS 


Here is a complete line of timing motors that includes the right 
choice for every APPLICATION . .. entirely re-designed for finer 
performance. Features include: slower basic rotor speed (450 rpm), 

controlled lubrication, total enclosure, smaller size, superior ac- 
curacy, quieter operation and longer life. 


HYSTERESIS . . . the ideal general-purpose motor 


INDUCTOR... extra torque (30 ounce inches) for display and other 
heavy-duty jobs. 

CLUTCH 
REVERSIBLE ...a hysteresis type with 2 coils, each producing 
opposite rotation 

DIRECT CURRENT 
400 CPS... miniature and heavy-duty models for airborne instru- 


mentation 


FOR COMPLETE INFORMATION, write today for new catalog .. . or 
contact the HAY DON Field Engineer nearest you. 


allows automatic re-setting without external clutches. 


.a@ permanent magnet type for 6 to 32 volts. 





*Trademark Reg. U.S. Patent Office 


HAYDON 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORPORATION 





HEADQUARTERS FOR 


HAYDON Manufacturing Company, Inc. 
TIMING re 


3132 ELM STREET, TORRINGTON, CONN. 
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with photos, outline drawings, de- 
scription, theory of operation, mount- 
ing details, and complete specifica- 
tions on the instrument line. Sec- 
tioned for easy reference 

The Designers Guide aids in the se 
lection and application of VIT'VMs to 
measurement or monitoring problems 
and discusses the how-to phase of 
building electronic instruments into 
system equipment. Trio Laboratories, 
Inc., 4025 Merrick Rd., Seaford, N. Y. 


Circle 122, inside back cover 


Screen Resist—Booklet, 6 pp. Pro 
vides technical information on Supra- 
cote Blacktop No. 3, an improved 
screen resist for printed circuits. Tech 
niques Sales Co., 52 Jackson Ave., 
Hackensack, N. J. 

Circle 123 inside back cover 


Tube Fitting—Wall Chart 4300C3 
Steel fittings for connecting steel 
tubing lines are pictured and identi- 
fied by part name. Tube & Hose Fit 
tings Div., Parker Appliance Co., 
17325 Euclid Ave., Cleveland 12 
Ohi 

Circle 124 inside back cover 


Letterhead Requests Only 
Manufacturers who published following 
literature ask that requests for copies be 


made on company letterheads 


Tandem Strip Fasteners — Catalog 
sheets, 2 pp. For series 233, 234, and 
235. Drawings of parts, showing all 
important measurements, plus data on 
materials, parts numbers, min and 
max dimensions, length, width, and 
thickness. Prestole Corp., 1345 Miami 
St., Toledo 5, Ohio. 


Timing Devices—Catalog-Manual, 25 
bulletins. Loose-leaf binder holds color- 
coded bulletins. An index legend 
t in front of the catalog guides 
the user. Among the units described 
are repeat-cycle timers, time-delay re- 


lays, elapsed-time indicators, stop 


shec 


clocks; also a-c, d-c and chronometni- 
cally-governed timing motors and re- 
lays 

Along with the detailed des« riptive 
matter are 60 photos, 30 dimensional 
drawings, 50 charts and diagrams, and 
ipproximately 600 parts numbers. 
Dept RWP., A. W. Havdon Co., 232 
N. Elm St., Waterburv, Conn 
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NEW GOLDEN 
BONDERITE 
for Aluminum 


color 
and uniform 


Uniform means 


It’s the simplest thing in the world to check on the 
efficiency of a Golden Bonderite installation. Just look 
at the color of the aluminum as it of the 
Bonderite machine. The uniform golden coating looks 


comes out 


the same—and it is the same—24 hours a day, seven 
days a week. 

of 
efficiency and performance as a paint base for aluminum 
and its alloys. Operated with the Parker “‘Reactifier,”’ 
the Golden Bonderite solution can be used indefinitely, 


Golden Bonderite sets entirely new standards 


ending the costly necessity of dumping the bath at 
Normal replenishment 
in 


frequent intervals. chemical 
keeps the Golden 


balance. 

This and 
excellent results 
fabricators. 


Bonderite solution continuous 


of achieving uniformly 


for 


ease certainty 


means real savings aluminum 
It guarantees an effective base for paint. 
It breaks the finishing line production bottleneck. 
It saves money on chemicals. 
It saves money on rejected parts and minimizes 
field calls because of finish failures. 

There are no limitations on the use of new Golden 
Bonderite. It may be applied by spray or immersion. 
Treatment cycles can be set to suit production speed 
and equipment. 


PARKE 


BONDERITE 
Corrosion resistant 
paint base 


aids in cold forming 
of metals 


BONDERITE and BONDERLUBE PARCO COMPOUND 


uniform coatings 


efficiency 


Samples of Golden Bonderite-treated aluminum, plus 
test data, are available for your inspection. Write or call. 


How Parker ‘'Reactifier"’ Works 


In conventional surface treatments of alumi- 
num, work passing through the solution 
causes a buildup of impurities. As impurities 
increase, solution efficiency decreases until 
there’s nothing to do but dump the bath and 
start over. 

The Parker “Reactifier’’ removes these 
impurities as fast as they are formed in the 
Golden Bonderite solution. Constant circu- 
lation of the Golden Bonderite through the 
exclusive ‘“‘Reactifier’’ means a balanced, 
efficient solution that can be used indefinitely. 


Write for Bulletin in COLOR! 


Get your copy of the descriptive bulletin 
on Golden Bonderite and its companion, 
Green Bonderite, for aluminum. It's new! 


RUST PROOF COMPANY 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 
PARCO LUBRITE 


wear resistant for friction 
surtaces 


TROPICAL 
heavy y duty maintenance 
points since 1883 


rust resistant 


*Bonderite, Bonderlube, Parco, Parco Lubrite, —Reg. U.S. Pat. Of. 
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Cold Heading 
Cost Savings 


Actual Cost Cuts 
As High As 70% 


The most important consideration 
we can point out to the designer or 
purchaser of fasteners and small 
parts is that any part which can be 
machined from rod stock is also po- 
tentially available from the cold 
heading manufacturer. This _ tech- 
nique offers speed of production, 
without scrap loss, plus superior 
strength and appearance for low cost 
and high design efficiency. 


The designer need not be restricted 
to standard fastener sizes when they 
do not meet the requirements of his 
application. It is often much less ex- 
pensive to specify a rivet, nail or 
screw to meet the task exactly as the 
application requires, than it is to 
compromise its function for the sake 
of “standards.”’ While there is noth- 
ing mysterious about the cold head- 
ing process, experience has proved it 
to be of inestimable value for getting 
maximum quality and output at a 
minimum cost. While the really spec- 
tacular advantages in cost show up in 
runs of several thousand pieces, we 
are also able to take care of short run 
requirements. We welcome and ex- 
pect manufacturers to come to us for 
advice and assistance concerning 
their fastener problems. 


Given complete specifications, in- 
cluding a drawing and an idea of the 
application, we can quickly tell you 
whether or not it will be advanta- 
geous to have your fastener or part 
JOB-DESIGNED by HASSALL. 
The remaining important aspect of 
our service to you is the ability to 
get into production quickly and 
make prompt shipment. 


Write for a cory of our new book- 
let, “What tne Designer Should 
Know about Cold Heading”’. 


John Hassall, Inc. 


P. O. Box 2233 
Westbury, Long Island, N. Y. 
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“Tan sents... 


Whistle While You Work 


“Nothing about a diesel locomotive 
will ever be as nostalgic as the sound 
of a distant steam-engine whistle 
when you're in bed at night.” This 
remark was made by a diesel man at 
what was, surprisingly enough, a 
nostalgic occasion for diesels. 

Ihe scene was a passenger coach 
behind No. 1000, first successful die- 
sel locomotive, on her last run before 
honored retirement to the B & O 
Museum in Baltimore. It was the 
first time Old 1000 ever pulled pas 
senger coaches, because she is a 
300-hp switcher, pretty puny by to- 
day’s standards (see cover). Yet, when 
she went into service 32 years ago at 
the Bronx (N.Y.) vard of the Jersey 
Central Railroad, she was the first 
diesel locomotive anywhere—and in 
corporated the first high-speed engine 
(Speed was 600 rpm—almost three 
times speed then.) 
Knowledgeable railroad men predicted 
she'd fly apart, hooted about her 
boxy look, were sure she couldn’t be 
economical—even though she’d made 
her 470-mile delivery run from Erie, 
Pa., to Phillipsburg, N. J., on 110 
gal of fuel, costing $5.50, in 16 hr. 

But No. 1000 fooled her critics 
Her operating costs were about a 
third, maintenance a half, and utiliza 
tion factor (80%) twice that of a 


conventional 








comparable steamer. That was the 
death knell for the steam engine, 
nostalgia notwithstanding. 

No. 1000 is still in operating con- 
dition, but her 300 hp are just not 
enough for today’s switching. Modem 
switchers weigh 167 tons, instead of 
her 60, and deliver eight times the. 
horsepower. So the first diesel loco- 
motive, built 32 years ago by Alco 
Products, General Electric, and Inger- 
soll-Rand, is already a museum piece. 

Ihe sound of a steam whistle has 
power to drag the memory. I re- 
member, for example, that my father, 
then chief (stationary) engineer for 
Fitz Hugh-Luther Locomotive Co., 
had several tricks with the plant 
whistle. We lived a half-mile or so 
from the plant, and had no telephone, 
so my father would signal my mother 
as to his plans when he blew the stop- 
ping whistle at six o’clock. One long 
blast meant he’d be home on time, 
twin toots meant he’d be a little late, 
a long-and-short meant he'd be very 
late. 

Most plant whistles don’t blow now 
except for fire. Electric clocks have 
outmoded their job of providing a 
local time check, and modern work- 
men resent the regimentation sug- 
gested by the sound. 

Here we have a paradox—men are 
nostalgic for the train whistle at a dis- 
tance, but are happy to miss the 
nearby factory whistle. So nostalgia 
apparently shreds of a 
sense of duty. And in spite of its 
supposed power to motivate people, 
railroad men 


includes no 


show no tendency to 
Nor do firemen 
igitate for a return to horse-drawn fire 
engines, complete with steam boiler. 
Stirring sights they were, but not 
nearly so efficient as the modern truck 
at fighting fires. 

Back at Christmastime of 1930, 
when Product Engineering was young, 
I was assigned to write a story with 
Christmas flavor. I chose toy trains, 
because they involve so much engi- 
The old American 
Flyer Company agreed to cooperate. 
In the 


return to steamers. 


neering design. 


ourse of my conversations with 


(Continued on page 316) 
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Sustained operating temperatures up t 
CDF glass-ba aminates of Tefion *—tt 


400° F 


se e ? 


as in guided missiles 
ninates of their k 


LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 


Widest available range offers Teflon, epoxy, silicone, mica 


products for dimensional stability under continuous heat 


As components and equipment grow smaller, and heat 
becomes more difficult to dissipate, CDF high-heat 
electrical insulations become increasingly important to 
electronic design. For nowhere else can such a wide 
range of quality insulations be found under one roof 
as at CDF 


FOR HIGH-HEAT PRINTED CIRCUITRY, CDF glass 
base metal-clad laminates of Teflon* and epoxy exhibit 
best dimensional stability and current-carrying ca 
pacity. Constant operating temperatures of 300°F 
soldering temperatures to 500°F are readily met by 
these specialized CDF Dilecto® laminates. 


HIGH-HEAT FLEXIBLE INSULATIONS. CDI offers a 
wide choice of insulating tapes made of Teflon, silicone 
varnish, silicone rubber, and Micabond®, with glass 
cloth support. CDF tapes may be used either by hand 


wrapping or on automatic winding machines. Unsup- 
ported Teflon in colors available to meet MIL-STD 104 


TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES. 
Part of CDF’s vast fabrication facilities is devoted to 
the production of custom parts from Teflon spa 
ghetti tubing, rods, sheets, and machined parts to rigid 
specifications 


NEW cementable Teflon, bondable to its 


other materials with commercial adhesives 


SEE SWEET’S Product Design File, Electronics Buyer 
Guide, and other directories for the name and pl 
number of your CDF sales engineer. Then 

print or your problem, and we'll return spec 

nical data and test samples 


trad 


CONTINENTAL: DIAMOND FIBRE 


i. if 
A SUBSIDIARY OF THE “#3 eF0Fe7 


COMPANY «+ NEWARK 40 El 





Tangents continued 


the general manager, he mentioned 

that new features made a tremendous 

+ difference in sales, because both bovs 
Ss ‘ oS ft | ind their fathers were attracted by 
yncramen a such gadgetry. A few years earlier, 


Lionel had introduced Mickey and 

id 4 Minnie Mouse operating a_ hand 
motor provi es precise car on a track—and sold them by the 
thousands. Another year, American 

Flyer added a mailbag catcher. Still 

mother vear, it was lights in the 

coaches. And, just previously, the big 

sales point was smoke pellets, so the 

engine puffed realistically. Basically, 

both designs were good—but the 
gadgets determined who'd made the 

best record each vear. 

Said I: “If a sales gadget makes 

sales, the absence of it could break a 

company. What gadget, still to be 

idded to a train, would make a for 

tune for the company that gets it 

ind break the competitor?” Said he 

‘A train whistle that sounds like a 

real one would do it. We already 

ACTUAL SIZE know how to operate one electricalls 
it crossings, but we can’t get the 


‘ t right sound. If one company whips 
The Syncramental Motor accurately translates pulses to incremental shaft posi- 


tion for conversion of digital information to analogous shaft displacements. 
Compact, long-life power can rotate potentiometers, counters, rotary switches, 
control mechanisms. ; = _ ee . 

A special magnetic clutch AEF nr ii the real thing. Shortly afterward, 
mechanism, rather than ratch- CR a = ec American Flyer was sold to Gilbert 
ets, indexes the shaft. Clutch 0 a So perhaps, nostalgia was strong 
and detent mechanism are ’ (fp enough to make the buyers break a 
mounted between two Ledex = . = ; toy-train company because it lost in 
Rotary Solenoids whose arma- ! j the race to develop a whistle. And 
ture plates face each other. 

Clutch rotates with one or the " 
other of the energized arma- 

tures, to which it has been 

magnetically attracted, causing shaft rotation. Solenoid de-energizing re‘urns vas more efficient than its steam 
the armature to original position, but clutch and shaft are held in displaced whistled counterpart, and that’s what 
position by the detent. counted—not nostalgia. Nobody is 


that, the other is in real trouble.” 
\ year or two later, Lionel perfected 
2 toy-train whistle that sounded like 


that nostalgia was probably increased 











the unromantic full-size diesel 
with raucous Klaxon hor. But it 


willing to pay too much for his 
a -EJ.T. 
4 n lnad 
; curacy—+¥2° under no load 
RFORMANCE: ul : ither direction). Detent accu , + 
PE Angular increment oe ee aphe capacity “up +> Ib. in 
ne ons, Ree ite expectancy 2 million steps in either direction. 
torque a i 
ITIONS: meets 0p 
ENVIRONMENTOTe pe 55°C. to 120°C Altitude—up to 90,000 ft p 
em 
ments of MIL-E-5272A. 
SIZE, MOUNTINGS: 
Dimensions 





licable require 


yntings—standard Servo. 
1.500” dia. * 2.525” long Weight—13 07 Mounting 


SYNCRAMENTAL 
MOTOR 





123 WEBSTER STREET, DAYTON, OHIO 
IN CANADA: Marsland Engineering Ltd., Kitchener, Ontario 
IN EUROPE: NSF Lid., 31-32 Alfred Place, London, England 


an altractive pre uTé wich. 


design some sort of a product 
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FOR ALLIANCE MANUFACTURING COMPANY, INC. 


BATTERY-DRIVEN 


PHONOMOTORS . 


“agg 


POWDERED METAL 
IDLER LINK 


Provides CLOSER TOLERANCES 


EXACT HOLE ALIGNMENT 
LONGER CAMMING WEAR 
ELIMINATION OF DRILLING and REAMING 


...- AT SUBSTANTIAL 
COST SAVINGS PER UNIT 


Musi on records, wherever you go, 18 delivered 
by today’s lightweight, portable phonographs 
powered by flashlight batteries. And at the 
heart of many of these popular units you'll find 
a dependable Alliance phonomotor-turntable 
assembly ... providing accurate }-speed operation 
at low battery drain. 
The Keystone powdered metal idler link is essential 


° s yn shows Idle 
illustration shows Idler to the smooth operation and long life of the Alliance 


Link approximately 3 : 
times actual size. Nom unit. It functions as a swivel in the idler drive, 
= a « >i ‘ dili- 


inal dimension between and as a raising and lowering member in speed 
centerline of holesis.375”, changing for the various record types. 

Designed originally for die casting, the part 
formerly required drilling and reaming to close 
tolerances and hole alignme nt, with a high scrap factor 
and production-delaying tool maintenance 

Now, with Keystone powdered metal fabrication, 
even closer tolerance and alignment are gained 


without machining—in a single forming operation, 


CARBON at high production rates. Longer wear life 
COMPANY and excellent cost reduction are provided into 


the bargain. 
Powdered Metals Division Why not check with KEYSTONE now on the 


ST. MARYS, PA. advantages pow dered metal can bring to the 


fabrication of parts in your product. Contact us today, 








Associate Engineer Donald A. Patterson dem- 
onstrates a problem in pluggable unit layout. 


You'll find a 
new challenge 


DEVELOPING 


the world's 
largest 


computers 
at 


The design and development 

of SAGE (Semi-Automatic Ground 
Environment) computers, part 

of our nation’s radar defense system, 
offer stimulating new challenges to 
creative engineers at IBM Kingston. 


Projects currently in process include: 
Digital and analog systems . 
advanced circuitry . . . electronic 
packaging . . . communications 
engineering . simulation studies . . . 


air traffic control . . . automation. 


If you are an electrical or 

mechanical engineer, a mathematician 
or a physicist—and want to do 
development work—you owe it 

to vourself to investigate the exciting 
possibilities that SAGE computers 
offer you at IBM Kingston, 


Field Engineering Instructor Joseph Rechloff 
explains basic display console functions at 
IBM, Kingston, N. Y. 


Associate Engineer Robert M. Blake points out 
a feature of an advanced magnetic tape circuit 
development 


Kingston 


Staff Engineer Michael S. Zucker and associ- 
ates plan electronic digital computer systems. 


~ 
Computer Student Stanley J. Ostrowski studies 
wave forms in the IBM Computer Engineering 


FOR DETAILS, 

just write outlining background 
School laboratory. and interests, to 

Mr. R. A. Whitehorne, Dept. 708 

Mer. of Engineering Recruitment 
International Business Machines Corp 
590 Madison Avenue, New York 22, N. Y. 





DATA PROCESSING 
ELECTRIC TYPEWRITERS 


MILITARY 
PRODUCTS 


MILITARY PRODUCTS 
SPECIAL ENGINEERING F 
SUPPLIES 

TIME EQUIPMENT 





Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie, N. Y.; Lexington, Ky.; Rochester, Minn 
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Skinner Solenoid Valves are easier to maintain 
and service because of their simplified design 


The man shown above is cleaning a Skinner Solenoid Their joints are heli-arc welded on speciai electronically 
Valve. He has disassembled it by hand without remov controlled equipment. Their coils, manufactured to Ul 
ing it from the line. Simplicity of design makes this standards, will operate for years without burnout. Their 
simple maintenance and service feature possible. The positive spring returns eliminate sticking. And they 
design of Skinner valves is such that coils and other have no packing to wear out and cause leakage 

parts are interchangeable and easily, quickly replaced 


] If you are looking for solenoid valves that will give you 
They are readily available, too reducing the stock 


longer trouble-free performance, look to Skinner valves 
ing Of spare parts to a minimum For complete information on Skinner's line of 2-, 
Skinner Solenoid Valves are made of the very finest 3- and 4-way valves, write us or contact a Skinner 
materials available and contain only two moving parts representative. Write Dept. 458 


Skinner Solenoid Valves are distributed nationally 


— Fp ELECTRIC VALVE 
V DIVISIO CONNECTICUT | 














Heyco Nylon 


STRAIN 
RELIEF 
BUSHINGS 


Insulate and anchor the 

power supply cord to 
your housing... 
no need for grommets, 


wire knots or costly 
labor. 








 ABSORBS PUSH 


/ 
ivan yy 
( ABSORBS PULL 
{ i} 


= | 
ABSORBS TWIST 


Send for samples to fit your wire, today! 


























HEYMAN 
MANUFACTURING COMPANY 
KENILWORTH 3, NEW JERSEY 


HEY MAN! 
.-- SAY HEYMAN 
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Fiber Metallurgy 
Metallic fibers can n he 
into felt-like 


porosity 


materials with ce 
langing up to 95 Uhes« 
materials extend the 
powder metallurg. 
herwise be explored 
techniques ire 
| fiber DeECAauUse thei 

them 
uTCces vf fibers ar 
nd wire. New metal fibe 
to be watlab 
which will 
metal fibers to 
of ingot 


1 
market 


in isotropic struct 
is dependent upon cutting of m 

0l to uniform lengths. Cutting 
performed on 


which 


lengths 


utomati machin 


+] 


cauce ic fibers to OI 


elting is normall pe formed with 


| ] 
the fiber 


submerged in liquids, lik« 


slips, and occurs vhen the carrict 


drawn away from the suspension 
Sintering of the felts gives ng 
to the 


hanical 


fibrous body. Optimum m 


properties « f the mat 
have not been determined 

Abstracted from, “Fiber 
C. H. Sump and W 


of the Metal Powder 
- New York, N. ¥ 


Metallurgy” by 
Pollack, Proceedings 
Ass'n., 130 W. 42 


High Temperature 
Nickel-Base Alloys 
l'ests to determine the 100-hour ruy 
nickel-base al 
lovs in sheet form at 1200 and 1350 | 
how that 

l. The best 
OVS have 
trength it 


other 


; 


ul trengths of five 


nickel-base sheet al 
100-hour rupture 
1200 and 1350 F than 
oxidation resistant sheet alloys 
for which data are available 

2. Of the nickel-base alloys studied, 
Inconel 700 and Incoloy 901 were 
1200 F. Strongest at 
were Inconel 700 and R-2 
heat 
treatment strengthened all five alloys 
when tested at 1200 F, 


| greater 


strongest at 
1350 I 


3. Precipitation-hardening 


a 
5° 
35 


while at 


i 
VOTACG 


mtrolled 


ipplic itions of 
to fields that could 


| 
ind R-2 
t. Nickel-bas« 
the 


Sti 
in the 


Heat-tre 


though not t 


’ 
ry 1 
Ml tock 


Abstractted from “Rupture 
Several Nickel-Base Alloys in Sheet 
Form,” by James H. Dance and Francis 
J. Clauss, Lewis Flight Propulsion Labo 
ratory, Cleveland, Ohio, National Ad 
visory Committee for Aeronautics 
nical Note 3976, April 1957 


Strength 


Tech 


Oil Seals to Provide 

Positive Lubrication on 

Large or High-Speed 

Thrust Bearings 

Vertical 
ded with 


irfaces of 


1 hydrodynamic oil fi 


waterwheel generators 


large thrust 


which ar 
} 


nsure the formation 


quired oil film, a continuous 


; 


] 
t ( SuDD 
ICiCclit upply 


thrust bearing 


urfaces 


wheel-generator thrust bearing 


parated by an _ hvdrodynam 
film which supports the weight 
rotating parts 
On high-speed machines the 
the bearing reservoir may be 
rated to a considerable 
tubulence at the bore and th 


riphery of the thrust bearing 


extent 


Such 
ieration of the oil may interfere with 
the formation of the desired oil film 

The proper application of laminat 
fluid seals at the bore and peripher 
of the thrust-bearing runner and the 
maintenance of positive pressure at 


(Continued on page 322 
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for screw machine parts is still brass... 


and it costs less!” 





Titan Brass Rod , y 


REDUGED 30% 


METAL MANUFACTURING COMPANY 


Bellefonte, Pa. Elgin-5-4712 
Depots: Bellefonte and Indianapolis 


Offices and Warehouses in Principal Cities 





¢ 


Price of Titan free-cutting brass rod to- 
day is reduced over 14¢ or 30% from 
April 5, 1956 . . . from $47.51 /lb. to 
$32.87/lb. on July 16, 1957. 


Be cautious about substitution claims. 
Remember these advantages of brass: 


@ Brass is tne most easily machined of all 
metals . . . giving low costs and high 
output 

@ Brass allows trouble-free maintenance 
on screw machines 

@ Brass has natural fine surface for high 
polish and ready plating 

@ Brass gives maximum production effi- 
ciency . . . eliminates extra operations 

@ Brass is corrosion-resistant 

@ Brass scrap has the highest market 
value of all common metals 


It all adds up. Brass gives you your metal 


money’s worth! And costs less. Call 


Titan today! 





TITAN BRASS FOR FORGINGS AND DIE CASTING HAS BEEN REDUCED PROPORTIONATELY! 





look at these advantages of 


IRI DITE  Finisues 





for 
CORROSION-RESISTANCE, 
PAINT BASE on 
ALUMINUM and MAGNESIUM 


EASE OF USE—lIridite is a simple chromate conversion 
treatment. Fast, easy, economical. You just dip, brush 
or spray it on the part at room temperature. No spe- 
cial equipment. No specially trained personnel. 
OUTSTANDING PERFORMANCE—Forms a film that is an 
integral part of the metal itself. Can’t flake, chip or 
peel. Takes paint firmly on initial application, and the 
bond lasts. Even protects areas scratched in use. 
LOWEST COST—You 
cost, no special 


have only minimum equipment 
racks, high speed operation, lower 
overall handling costs. 

CHOICE OF APPEARANCE—Clear coatings that retain 
metallic lustre to dark, maximum protection coatings. 
A variety of colors is available by dyeing. 


IRIDITE 14 and 14-2 (Al-Coat 


Two specially formulated finishes that give you maxi 
mum latitude in aluminum treatment. Both provide 
excellent corrosion protection and paint base. Iridite 
#14-2 is an improved product that allows greater 
flexibility in operation and coating thickness and pro- 
duces the optimum in corrosion protection. 

Either coating provides corrosion resistance superior 
even to complicated electrolytic treatments in a frac- 
tion of the time. These coatings also offer many other 
valuable characteristics: they have low electrical re- 
sistance, they aid in arc-welding, provide a good base 
for bonding compounds, have no effect on the dimen- 
sional stability of close-tolerance parts. Final appear- 
ances ranging from clear through yellow iridescence to 
full brown can be obtained. By dyeing, you can pro- 
duce red, green, blue, orange or yellow finishes. 


for ALUMINUM 


IRIDITE 15 for MAGNESIUM 


Produces a protective, paint base film with corrosion 
resistance at least equal to that obtained from long, 
high-temperature dichromate treatments in a fraction 
of the time and at room temperature. The appearance 
of the coating can be varied from light brown to dark 
brown and black. 


APPROVED UNDER GOVERNMENT AND 
INDUSTRIAL SPECIFICATIONS 


SEE FOR YOURSELF WHAT IRIDITE CAN DO... SEND SAMPLE 
PARTS FOR FREE PROCESSING. Look at the results, test the pro- 
tection, evaluate the savings. Also write for handy Reference 
File of the most complete data published on chromate conversion 
coatings. Or, for immediate information, call your Allied Field 
Engineer. He's listed under “Plating Supplies" in your classified 
phone book. 


Arcvcwien Researcn Propucts — 
NC 


DRPORATEL 


é 


E 


M 


>TREET 


Manufacturers of Iridite Finishes for Corrosion Protettion 
and Paint Systems on Non-Ferrous Metals; ARP Plating Chemicals. 


West Coast Licensee—t. H. Butcher Co. 


Abstracts continued 


these seals effectively prevent aeration 
f the oil in 


thrust 


large and_ high-speed 


bearings, thus assuring ad 


quate lubrication 


Abstracted from “Oil Seals to Provide 
Positive Lubrication on Large or High 
Speed Thrust Bearings,” by R. A. Bau 
dry and G. E. Peterson, The American 
Society of Mechanical Engineers Paper 
No. 57-SA-74, presented at the ASME 
semi-annual meeting, San Francisco, Calif., 
June 9-13, 1957. 


High Temperature 
Hydraulic Pump 
Development 


High temperature hydraulics are here 
tay. ‘The 450 VF, 150 hour hy 

ulic pump is a itv. The 400 F, 
hour pump is u fe ible 

Phe 550 Fk, 50 how 


than x 


rut 


hould b 


nonth 


pump 

not mu 

) 

| Wily 
mip itures up 
hing the testing stag 

\\ hy iv« le irned ‘Simei 


igh temperature 


THOT 
way 
} 


thins 
, 

) ’ 

( t¢ none ¢ 

the that th 


t vicl the pitfall 


Pumps 


Overall efhiciency 


role 


play S 


pump ‘ 
major in determining reliability, 


circuit ind, in some 
effort 


the overall 


temperature 
ises, circuit weight I-very 
hould be to make 


pump efficiency as high as possible 


mace 


Seals 


In all static seal applications in out 
have eliminated the 
favor of the metallic 
O-ring. E.lastomeric compounds tested 
it the 
possible exception of Viton ‘ 
exhibited 


set. This results in seal leakage when 


pumps, we elas 


tomeric seal in 
high temperatures, with the 
A.” have 
pronounced compression 
1 high temperature run is followed by 
For dynamic seals, Viton “A” 
is relatively 


cooling 


s | 
new and shows promis¢ 


Reservoirs 
All systems operating above 200 | 


should 
If pneumatic 


incorporate airless reservoirs 


pressurization is used, 
in inert gas, such as nitrogen, is best. 
the best reservoir arrange 
ment has no free surface. For engine 


hydraulic systems, the hydraulic sys- 


However, 


tem should not operate directly from 
(Continued on page 325) 
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The bearings you need 


when you need them 


Whatever your ball bearing 
needs, investigate the advan- 
tages BCA offers. You get 
engineering assistance based 
on nearly50years’ experience 
eC ste sab bate Metals Mb aatebat’ tie tei atta 
ing ball benrings . . . produc- 
tion/flexibility to handle both 
emergency and routine situ- 
ations...delivery when 
promised to keep your pro- 
duction lines moving. When 
you do business with BCA, 
you get the bearings you need 

. . when you need them. 
Bearings Company of 
America Division, Federal- 
Mogul-Bower Bearings, Inc., 
Lancaster, Pa. 


FREE ! BCA Engineering 


Handbook."’ Available 
to engineers without 
cost. Write on /your 


company letterhead 


BEARINGS COMPANY OF AMERICA 
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New Gillette Special— razor, 6-blade dispenser 
and gold-plated lure packed in a plastic box 
fisiiermen and handymen will find useful 


A Bright new idea in gift packaging 


by Gillette 
—custom molded by Sylvania 


Chances are you're one of the many A job like this calls for molding ex- 
hundreds of thousands of fat. °rs or perience, facilities, and ingenuity 
fishermen to get a Gillette rzzor in characteristic of Sylvania. That’s why 
the new plastic box gift case. If so, manufacturers large and small take 
you’ve had a good close look at their custom-molding problems to 
Sylvania injection custom molding. Sylvania. Why don’t you? 

You might have noticed that de- Write for this new brochure. It outlines Snap-on hinges make it possible to 
spite deep, thin-walled compart- Svlvania’s complete custom-molding fa- mass-produce this Gillette polysty 
ments, surfaces were smooth and cilities, and might suggest how they can rene box in two pieces, quickly and 
clear and that in traditional Gillette be put to work profitably for you. Write economically anappe® tegether te 
fashion, the hinged top was securely for information, too, on ee OF a oe eee 
latched but opened easily. And you 
probably guessed that the case was j 
produced in high volume to meet the metal strip; custom ZR Rann phon paar tage 
needs of America’s gift-giving fam wire welds, and special — 
ilies, and Gillette shaving fathers electronic components 


Svivanie’s custom metal ability to hold close hinge tolerances 


stampings; clad, plated 


and alloy wires; plated 


= was an important factor in making 
f this simplified design 
7 


sion, injection and transfer molding, 


~y and finishing and assembI) y operations. 


DS PARTS DIVISION 
Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


LIGHTING ' RADIO . TELEVIS ELECTRONICS ATOMIC ENERGY 
4-way 
service 
METAL ELECTRONIC 
STAMPINOGS COMPONENTS from 


one source 
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Abstracts continued 


the engine sump. Though engine oil 
makes an excellent hydraulic fluid at 
high temperatures, the two uses are 
not compatible When passing 
through the engine oil is exposed to 
extremely high temperatures in hot 
spots which causes rapid degradation 
of the oil. Engine oil is also exposed 
to air and other gases which cause a 
sludging effect 
Filters 

\t temperatures above 275 F the 
phenolic filter elements are troubk 
some. We have found that sintered 
stainless steel filters with 10 micron 
filtration provide adequate protection 
for the hydraulic circuits 


Fluids 


l'ests have shown that lubricity is 
by far the most important property 
required of a hydraulic fluid. Other 
properties such as viscosity, viscosity 
index, and fluid life at high tempera 
ture, could be sacrificed if a substan 
tial increase in fluid lubricity were ob 
tained. It shouldn’t be too much of 
1 problem, in a properly designed cit 
cuit, to completely drain and flush the 
system at frequent intervals if this 
inconvenience increased the reliability 
ind durability of the entire hydraulic 
circuit. Certainly the requirement for 
1 pumpable viscosity at —65 F could 
be one of the first properties sacrificed 
in the search for an adequate high 
temperature hydraulic fluid. It is al 
ways possible to design heaters for 
warm-up at extremely low tempera 


I 
tures 


Abstracted from “High Temperature 
Hydraulic Pump Development,” by W. S 
Bobier, Vickers, Inc 


Work Capacities of 
Energy Storage Systems 
on Basis of 

Unit Weight and 

Unit Volume 


In view of current and anticipated 
interest in cormserving weight and 
space in enginecring applications, a 
study is made of work-per-unit-weight 
ind work-per-unit-volume moduli for 
energy storage svstems. Gasoline en 
gines, solid propellants, electrochemi 
cal cells, flywheels, compressed gases, 


compressed liquids, and stressed solids 


(Continued on page 328) 
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SCREW FROM TURNING nce STEEL SCREW 
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Here is a device which 
every machinery designer 
should know about... 


DUFF-NORTON WORM GEAR JACKS 


( 


Duff-Norton worm gear jacks provide a purely mechanical means 
for accurate positioning of loads weighing as much as several 
hundred tons and maintaining them indefinitely without creep. 
They will operate in any position, and functioning as components 
of machinery and equipment they can raise and lower loads, 
apply pressure or resist impact. Jack capacities range from five 
to 50 tons. When two or more jacks are connected by means of 
shafting and mitre gear boxes they lift in unison, even when 
the load is unevenly distributed. They are available with stand- 
ard raises up to 25 inches, and will provide exactly the same 
raise for years without adjustment. Worm gear jacks are suitable 
for operation at ambient temperatures up to 200°F. 

Thousands of these jacks are in use on feeding tables, tube 
mills, welding positioners, pipe cut-off and threading machines, 
testing equipment, aircraft jigs, loading platforms, rolling mills, 
conveyor lines, arbor presses, and numerous other types of 
equipment. If you have a positioning problem, write for com- 
plete information, requesting bull, AD-34-DD, which includes 
drawings and full specifications. 


<> Duff-Norton Jacks 


DUFF-NORTON COMPANY 
P. O. Box 1889 « Pittsburgh 30, Pennsylvania 


COFFING HOIST DIVISION: Danville, Illinois 


Ratchet Jacks, Screw Jacks, Hydraulic Jacks, Special Worm Gear Jacks, 
Ratchet Hoists, Electric Hoists, Load Binders, Spur Gear Hoists 














BETTER INSULATION - 
through constant research 


Moisture-laden hot-spot 
calls for some cool figuring! 


Superior design of Louis Allis 
electric motors pays off under 


This paddle-agitator drive gets a steady bath of 
searing hot vapors from the trough below. Yet, the 
Louis Allis motor has given continuous and reliable 
service. Here are the special design techniques that 
make this possible: 

Special attention to insulation — Louis Allis spon- 
sors continuous research into new insulating mate- 
rials. One example: Louis Allis engineers were first to 
combine Gilsonite with phenolics and alkyds. The 
result is a varnish with the highest degree of mois- 
ture, acid, and alkali resistance — extra-long life for 
all motor uses whatever your design problem. 

Special care in manufacturing—Quality contro! of 


severe heat-humidity conditions 


all materials . . . careful inspection ... rigid test... 
all of these add up to the highest quality standards 
in the industry to assure you of continuous fine 
performance, dependability under any condition. 

These and other Louis Allis extras—such as locked 
hearings for longer wear, positive lead identification 
for easier maintenance, and dynamically balanced 
rotor for quieter operation — could be the answer 
to your special design problems. 

The complete story is in our Bulietin 1700. May 
we send it to you? Contact your nearby Louis Allis 
District Office or write The Louis Allis Company, 
426 East Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE-SPEED DRIVES 
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Striking cost reductions in bearing applications 
in many mechanical products are made possible by General Observations 
the use of Bunting Sintered Powdered Metal he gasoline eng 
. 5 VOTK-producin 
ya < arte 5 
Bearings and parts. dentesiah ot aan 
Ihe 
Bunting engineering counsel can guide you in gasoline rj is about 
next best work 


considered rhe 


y 


ht modu 
} 


the selection of designs and alloys that will 


provide bearings of exactly the type, is about 
of the silver-zir 
ell. These 


fully meet both cost and in enone telne shared 


design and material that will 


2 . ° mn ty rr ] 
functional requirements, whether 7 I trated form in the fuel 
ctrical energy lesit 


the material be Cast Bronze he eeineelh ot th 
j utpuct OF Tie 


or Sintered Metal. ell i 
sired to 
vstem more 


hemica 


A competent group of Bunting Sales Engineers in the 
field and a soundly established Product Engineering 
Department put at your command, comprehensive 


data and facts based on wide experience in the 


/ 
/ 


designing and use of Cast Bronze and Sintered 


Powdered Metal Bearings and parts. 
J 
Write for catalogs and 
your copy of the new 
24 page Bunting 
Engineering handbook : 
of Sintered Powdered 
products and their : 
composition, | 
manufacture and . 
application. 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS gas SVS by tor of 
OF CAST BRONZE AND POWDERED METAL n the weight modulu 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities (Continued on page 330) 
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STIFF SPECIFICATIONS 


Yet a DIEHL motor met all requirements 


The requirements of one of the largest milling ma- 
chine manufacturers called for a close-coupled, special 
duty motor to raise and lower the knee and develop 
sufficient torque for heavy table loads in rapid trav- 
erse without stalling. Cool operation was imperative 
to avoid distortion of the machine table due to heat 
transfer. The motor was to be mounted directly on 
the gear case, therefore complete protection against 
oil leakage into the motor was essential. Motor size, 
compactness and appearance were important factors. 
DIEHL developed the special totally enclosed motor 
illustrated, which met all desired requirements. Cool 
operation was assured by the fan-cooled design of the 
motor, effectively preventing heat transfer. The flat- 
type construction saved considerable space and over- 
hang, conforming well with machine contours. Positive 
and dependable machine operation was the end result. 


This is another example of DIEHL accomplishment 
based on almost three-quarters of a century of expe- 
rience in the design and manufacture of motors for 
industry. Utilize this experience in the solution of your 
motor problems. We'll work closely with you to pro- 
vide the right motor—at the right time—at the 
right price. 


DIEHL MANUFACTURING COMPANY 
Electrical Division of 


THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J 


Please send me Con 


No. PE-8—3540 
Please have a DIEHL representative call 


solidated Motor Catalog and Price 


Baltimore + Chamblee, Ga. + Charlotte + Chicago + Cincinnati + Milwavkee * Needham, Mass. * New York + Philadelphia + Syracuse 
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TEFLON 
with 


by 


* simplifies new product 
designs 


* helps solve old problems. 


REMEMBER! if you want a custom 
molded part of Teflon that will work 
under severe service conditions and 
hold required tolerances . . . SPARTA'S 
patented process (No. 2,781,552) is 
your ONLY answer. 


ae 
7-—S~\. @ Trained Fluoro- 
WY carbon Engi- 
_ A neers to assist 
you. 


; ®Mcdern manu- 
A= facturing 
methods for 


of €_)). 
(‘O precision and 


. quality. 


WHEN YOU THINK OF TEFLON— 
. » « THINK OF SPARTA! 


We carry a complete stock of 
all standard Teflon products. 


for com- 
Mary oat, prices; THE FIRST 


5 and| COST CAN 
ith- BE THE 
LEAST... 

IF IT 1S THE 

LAST COST. 


*DuPont’s tetrafluorcethylene resin. 


SPARTA MANUFACTURING CO. 


Division of United States Ceramic Tile Co 


DOVER, OHIO PHONE 4-2380 


WESTERN DISTRICT OFFICE 
Phone: ANGELUS 3-6359 Los Angeles, California 
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Abstracts continued 
factor of 100 based on the volume 
modulus. 

Abstracted from “Work Capacities of En- 
ergy Storage Systems on Basis of Unit 
Weight and Unit Volume,” by L. V 
Kline, S. M. Marco and W. L. Starkey, 
The American Society of Mechanical En- 


gineers Paper No. 57-SA-7, June 9-13, 
1957. 


Plastic Models 


Plastic materials can be fabricated 
into models suited to various test 
conditions: hydrodynamic test models 
models of blades, standard wind- 
tunnel models, and free-flight models 
have been built. 

These models must be dimen- 
sionally stable, withstand applied 
loads, have high precision and best 
possible surface finish. In addition, 
models may need to satisfy special 
conditions, and often it should be 
possible to take them apart to instail 
special instruments inside them. 

Low-pressure polymerizable resins 
bonded to glass cloth provide eco- 
nomical construction of these models. 

Construction of models differs in 
detail, but general method involves 
lining female molds with layers or 
batts of glass cloth impregnated with 
low-pressure resin. The “skin” or 
“shell” obtained may remain empty, 
it may be filled with a charged resin 
or a foam resin, it may house measur- 
ing or other devices, or may be occu- 
pied by a strong metal framework. 
Abstracted from, “Fabrication of Models 
te - The Aid of Plastic Materials,” by 

Dixmier, translated from French, Na- 


iad Advisory Committee for Aeronau- 
tics Technical Note No. 33, March 1957 








Pidbiky 


"Il was having a private discussion with 
the boss concerning his ancestry when sud- 


denly he slipped up behind me and heard 
every word J said,’ 


MEEHANITE CASTINGS ARE MADE ONLY 
BY MEEHANITE FOUNDRIES 
The American Laundry Machinery Co., 
Rochester, N. Y. 
Atlas Foundry Co., Detroit, Mich. 
Banner Iron Works, St. Lovis, Mo. 
Barnett Foundry & Machine Co., 
Irvington, N. J. 
Blackmer Pump Co., Grand Rapids, Mich. 
Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 
Compton Foundry, Compton, Calif. 
Continental Gin Co., Birmingha:. Alo. 
The Cooper-Bessemer Corp., 
Mt. Vernon, Ohio and Grove City, Po. 
Crawford & Doherty Foundry Co., 
Portland, Ore. 
Empire Pattern & Foundry Co., Tulsa, Oklo, 
Florence Pipe Foundry & Machine Co., 
Florence, N. J. 
Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 
General Foundry & Mfg. Co., Flint, Mich, 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundry Co., Chicago, Ill. 
The Hamilton Foundry & Machine Co., 
Hamilton, Ohio 
Hardinge Company, Inc., New York, N. Y. 
Hardinge Manufacturing Co., York, Pa 
Johnstone Foundries, Inc., Grove City, Pa. 
Kanawha Manufacturing Co., 
Charleston, W. Va. 
Koehring Co., Milwaukee, Wis. 
Lincoln Foundry Corp., Los Angeles, Calif 
Nordberg Mfg. Co., Milwaukee, Wis., 
St. Lovis, Mo. 
Palmyra Foundry Co., Inc., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohlman Foundry Co., Inc., Buffalo, N. Y. 
The Prescott Co., Menominee, Michigan 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 
Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Industries, Inc., Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass 
The Stearns-Roger Mfg. Co., Denver, Colo. 
Valley Iron Works, Inc., St. Paul, Minn 
Vulcan Foundry Co., Oakland, Calif 
Washington Iron Works, Seattle, Wash. 
Dorr-Oliver-Long, Ltd., Orillia, Ontario 
Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 





WRITE TODAY 
FOR YOUR 
FREE 
SINGLE COPY 


@ “MEEHANITE CASTINGS FOR PRESSURE 
TIGHTNESS” BULLETIN NO, 43 

Write today to Meehanite Metal 

Corporation, Department 7G, 

714 North Avenue, New Ro- 

chelle, New York. 


MEEHANITE® 
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This huge casing for an 84” volute pump was cast in four sections in high strength (over 50,000 psi) Meehanite metal. 


Pressure tight Meehanite castings are uniformly sound 
and possess high strength values 


Meehanite metals provide designers, 
production men and engineers with 
a group of dependable materials that 
possess the superior combination of 
physical properties required by pres- 
sure tight castings used with water, 
oil, steam, gas and other substances. 


The consistent uniformity of the 
structure of Meehanite metal 
throughout all casting sections in- 
sures excellent performance in serv- 
ice and offers positive freedom from 


leaks, porous zones and structural 
weakness. 


In addition, Meehanite castings pro- 
vide high strength values in the order 
of 55,000 Ibs. psi and have a true 
modulus of elasticity which is im- 
portant in computing bursting stress. 


If you would like to know more 
about the advantages of Meehanite 
metal, write today for your free copy 
of bul'etin #43 “Meehanite Castings 
for Pressure Tightness.” 


& 


The uniform solidity and closeness of grain 
through all complex sections are revealed 
in this cross section of a Meehanite hy- 
draulic valve unit. 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL” 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, 


NEW ROCHELLE. 


NEW YORK 








NO TIME FOR 
RESEARCH ? 








v Ye CALCULATIONS 
CAUSING 


COMA ? 





WISH YOU HAD TAKEN UP 
ANOTHER LINE OF WORK? 








TRYING TO COIL YOUR 
OWN SPRINGS ? 


UP AGAINST 
SEVERE HEAT CONDITIONS ? 


5703 1957 ASSOCIATED SPRING CORPORATION 
BRISTOL, CONN 
USA 


] 
pe ATT 


QAAAAAAAAAAAAA ANN 


~ 


SPRINGS « WIRE FORMS « SMALL STAMPINGS « SPRING WASHERS 
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BECOMING IRRITABLE 
AT ASSOCIATES ? y 
RY 
as 
WORKING IN AN Oey | 
UNFAMILIAR ELEMENT ? MGS > 
USING TRIAL-AND-ERROR 
METHODS ? 


ade 
gh 


NO PROBLEMS ? 
(LUCKY FELLOW) 


fined) BR 


‘ : bY a © > an 
Wo eae iy 
FIGHTING f ’ I Lf \ " 


CORROSIVE \ > W Do 


CONDITIONS ? 


HARASSED BY SPACE PROBLEMS ? 


Send for 
booklet 
“Spring Design 
and Selection— 


ASSOCIATED SPRING CORPORATION 


GENERAL OFFICES: BRISTOL, CONNECTICUT 
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"A latch at that withstands 100, 
' aipek and 30, vibration to 2000 Cps. 
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*KG RELAY (Pot. Pending) 
ONLY 2.0 WATTS AT NOMINAL VOLTAGE FOR 12 MILLISECONDS EFFECTS ARMATURE TRANSFER 


The new KG magnetic latch relay was de- Armature transfer from one set of the 
6PDT contacts to another can be made in 


i oe 


ned by P&B engineers at the insistence 


of 
leading aircraft and missile manufacturers approximately 12 milliseconds with only 2.0 
4 iB s and their suppliers of control systems. A watts at nominal voltage. The KG is rated 
B rmanent magnet which locks the armature for ambient temperatures from 65°C to 
NEW nto position is the secret of the KG’s dra- +125°C 
POTTER & BRUMFIELD matically high resistance to shock and vi- The KG, together with other relays in the 
KG SERIES RELAY ration. P&B “Star Series’, has vastly increased the 


he addition to withstanding 30g vibration realm of relay reliability for critical applica- 

n 6 to 2000 cps, tests show the contacts tions demanding positive action of all com- 
will open for no more than 80 microseconds ponents. Write or wire today for complete 
during 100g shock technical data. 


POTTER & BRUMFIELD, INC., PRINCETON, INDIANA—SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 








STAR SERIES 


KG RELAY 


DESIGNATION: KG23D8H 


GENERAL: Insulating Materials: Teflon, glass and ceramic 
Insulation Resistance: 100 megohms min 
Breakdown Voltage: 500 V. RMS. 
Shock: 100g where contact openings less than 80 microseconds 
may be permitted 
Vibration: 30g 5 to 2000 cycles 
Ambient Temperature: 65°C to +125°C 
Weight: 13 ozs 
Pull-in-Speed: 12 MS using 310 ohm coil at 24 V. DC. (25°C) 
Terminals: Two |! pin multiple solder headers with hook ends for 3 
#20/AWG wires 
Enclosures: Hermetically sealed only 
Dimensions: 1-11/32 x 3.700 x 1-13/16 (See drawing for width, etc.) 
CONTACTS: Arrangements: 6 pole double throw 
Load: Dry circuit to3 amps, 115 V. AC, resistive. 5 omps, 28 V. DC, resistive 
COIL: Power: 2.0 watts at Nominal Voltage 
Duty: Either coil may be left energized without damage to the relay 
Insulation: Teflon tape 
PMAOUNTINGS: Four % inch #8-32 studs on 3% x % inch centers 
COIL DATA:(EACH COli) 
Voltage: |6 v. oc] 12 v. oc | 24 v. oc | 48 v. 0c | nov. oc 


Resistance: i oon | 55 ohms | 310 ohms | 835 ohms 5500 ohms 





+10% @ 25°C 
See What's New in P&B Progress at Booth 603, 604 WESCON, 
San Francisco, August 20-23 


Potter & Breundield, ine. 


PRINCETON, INDIANA 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY Manufacturing Divisions 
also in Franklin, Ky. and Laconia, N. H 


Mail the coupon below for further engineering data on P&B's 
new Stor Series relays plus new compoct catalog of standard 
type relays. if you need answers to a specific application 
problem, write in detail. 


Potter & Brumfield, Inc., Princeton, Indiana 
Attn; T. B. White, Brig. Gen. M.C. (Ret.) 
Special Projects Engineer 
Please send me complete data on the new Star Series 
relays, plus the new compact catalog of P&B stondord relays. 

















NEW 
BOOKS 





1956 Supplement 

to ASTM Standards: 

Part 1—Ferrous Metals 

6 x 9 in., 452 pp, paperbound. Pub- 
lished by American Society for Test 
ing Materials, 1916 Race St., Phila 


delphia 3, Pa. $3.25 


This 1956 supplement to Part | 
on ferrous metals contains the revised 
standards and the new and revised 
tentatives in these materials fields that 
have been accepted since the appear 
ance of the 1955 Book of ASTM 
Standards. Eight of the 9 standard 
are replacements of existing standard 
and one standard represents a tenta 
tive revised and adopted in 195¢ 
similarly, of the 49 tentatives, 28 a 
replacements of existing tentati 
two represent standard 
reverted to tentative, 
published for the firs 
standards and one 
minor revisions and 
adopted as standard i 
revision are listed in the conten 
are not published in this supplem 
Also listed in the contents a 
emergency alternate provisions which 
have been withdrawn 


Sintered Titanium Powder 


PB 121559, 8 x 104 in., 34 pp, paper- 
bound. Published by Office of Tech- 
nical Services, U. S. Dept. of Com 
merce, Washington 25, D. C. $1.25 


The development of titanium alloys 
by powder metallurgy which have the 
high temperature strength anc stability 
of SAP, or sintered aluminum powd 
is reported. The sintered titanium 
powder was desired becausz of its 
high melting point. Procedures ar 
described which produced a high 
quality titanium hydride with out- 
standing room tempcrature tensile 
properties 

Ihe base powder of an averas 
particle size of 5 to 10 microns wa 
made compacted, dehydrated, sin 
tered, and extruded int <. Thori 


(Continued on page 
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WIRE CLOTH PARTS 





_ 
350 





Wire cloth parts fabricated to your order 
are a Newark specialty. One division of our 
company is fully equipped and staffed 
to manufacture any part you 
need with a wire cloth insert. 


We also offer an engineering service to assist 
you in design or redesign of your parts. 
Ours is a “one-stop” service . . . we deliver 
complete parts guaranteed to meet your 
specifications. Send for our Fabricated Parts Catalog. 


NEWARK sian 
fe*accuracy RS : ire Cloth 
COMPANY 


351 Verona Avenue, Newark 4, New Jersey 
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oxide was found to be stable in tita- 
nium when sintered at 1200 C, in- 
dicating that it can serve as the dis 
persed phase for dispersion hardening 
if a fine enough dispersion can be 


achie ved. 


The Presentation of 
Technical Information 


REGINALD O. Kapp, 5 x 74 in., 147 
pp. Published by Macmillan Co., 60 
5 Ave., New York 11, N. Y. $1.95. 

[his book is based on a series of 
lectures given by the author, an engi 
neer, at University College, London, 
England, before an audience of engi- 
neering students. Some of the prob 
lems of preparing lectures and printed 
irticles are discussed, including literary 
style, logic, maintenance of reader 
receptivity, choice of material, timing, 
understandability, sentence recasting. 


Currents, Fields, and Particles 


Francis Birrer. 6 x 94 in., 599 pp. 
Published by Technology Press, 
Massachusetts Institute of Technology 
and John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. 


SS 50 


[his is a new kind of text for a new 
kind of course in the physics curric 
ulum. It provides all students of 
science and engineering with a solid 
introduction to certain abstract con 
cepts, including energy, momentum, 
electric and magnetic fields, conserva- 
tion laws, impedance and reactance 
At the same time it offers an adequate 
scientific background for students 
entering non-scientific fields. Through 
out, the author has attempted to il- 
lustrate the importance of quantitative 
thinking, and his emphasis is on fac- 
tual analysis. 


FBI Register 


94 x 74 in., 1124 pp. Published by 
Iliffe & Sons, Ltd., Dorset House, 
Stamford St., London S.E. 1, England. 
Approximately $5.70. 

This comprehensive guide to a sub 
tantial cross-section of British indus- 
try lists the products and services of 
ver 7000 member firms under more 
than 5400 alphabetical headings. In 


(Continued on page 338) 
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ACP RESEARCH AND DEVELOPMENT 


Product 


a 





.-. an ACP team to help solve 
metal-treating problems chemically 


ACP is a leading supplier of chemicals for the 
treatment of metals. But more important still to 
its customers is its team of chemical and metal- 
lurgical engineers and technicians that tackle 
metal-treating problems, solving them economi- 
cally and effectively with ACP chemical processes. 


Typical of the work done by this united effort 
was the development of Granodraw SS.® This 
ACP product facilitates the cold forming of stain- 
less steel rod and tubing. It also eliminates costly 
leading and de-leading operations in the drawing 


AMERICAN CHEMICAL PAINT COMPANY, Ambler1/, Pa. 


DETROIT, MICH. . ST. JOSEPH, MO. . 


NILES, CALIF. . 


of wire fine teamwork 


was the development of a chemical process great- 


Another example of 


ly facilitating the drawing of zirconium tubing 
This process, which effected major economies in 
the drawing operation, has brought us much 
closer to the ultimate use of atomic energy as 
a power source in industry. 


The services of the ACP research and develop- 
ment team are yours for the asking. Call on us 
if you have a problem that requires this caliber of 


service in the chemical treatment of metals. 





CREMICALS 


PROCESSES 








WINDSOR, ONT 





New Chemical Horizons for Industry and Agriculture 


Engineering 








FLEXIBLE SHAFTS 
MEET PRODUCT DESIGN NEEDS 
THAT NO OTHER 
COMBINATION OF ELEMENTS 
| CAN MEET SO SIMPLY 
| __AND ECONOMICALLY! 
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POWER DRIVES REMOTE CONTROLS COUPLINGS 


Lick the problems of designing smaller units . . . simplifying assembly 

.. cutting production costs...with Robertshaw Flexible Shafting. 
Eliminates all the restrictions imposed by rigid shafting and connections 
in transmitting power or control between two points. No alignment 
problems. Connected members can be positioned for greatest efficiency 
and space-savings. Weight can be reduced substantially in many units 


Every inch of Robertshaw Flexible Shafting is “‘custom-made’”’ to your 

‘ exact needs for aircraft, automotive, appliance, machinery, radio, TV, 
electronic, portable tool and special applications. Complete engineering 
help on new or known uses. 


Write for Engineering and Design data 





FLEXIBLE SHAFT DIVISION - 110 Summit Ave., Chatham, N. J. 
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addition to the classified buyers’ guide 
there are seven other sections in the 
register, giving addresses of companies 
and firms, and valuable information 
ibout trade associations, proprietary 
names, trademarks. A feature provid 
ing a useful reference for buyers not 
fully conversant with British product 
terms, is the French, German and 
Spanish glossaries. These give trans 
lations of every product term used in 
the main bayers’ giude, each being 
numbered for easy reference between 
the English headings and their trans 
lations 


Introduction to 
Electrical Engineering, 
Third Edition 


Georce V. Muetter, Prof. of Elec 
trical Engineering, Purdue University. 
64x93 in., 466 pp. Published by Mc 
Graw-Hill Book Co., 330 W. 42nd St., 
N. Y. 36, N. Y. $7.50 

‘his book presents the fundamental 
principles of electric and magnetic 
circuits and fields. The first cight 
chapters include necessary topics for 
a one-semester course; remaining chap 
ters are suitable for a subsequent 
course or as reference material. 

The book begins with a treatment 
of the laws and theorems applicable to 
d-c circuits. Resistivities of variou 
materials and how these are affected 
by temperature changes, are consid 
ered. Nonlinear resistive elements ar 
discussed, not only to show the appli 
cations of the elements, but also to 


(Continued on page 340) 








“Strikes me as a very practical fel!ow—” 
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ATLAS a7vevor 
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Now the ride that can’t be 
equalled -for bottles, cans, 
containers and packages is 
the revolutionary Atlas Electro- 
lized FLAT-VEYOR. 


A new simplified design makes it 
stronger and easier to clean. Lower co- 
efficient of friction and precision construc- 
tion assures smoother operation . . . allow 
plates to ‘‘float’’ along with no drag, chatter or 
vibration. Water lubrication of chain is sufficient. 
These, plus the wider bearing design, reduce wear 
to less than one-half that of other corrosion resistant 
chain. Atlas Electrolized FLAT-VEYOR has a much 
higher. tensile strength than stainless steel making pos- 
sible greater loads and higher speeds without breakdowns. 
To speed conveying, cut maintenance, conserve cleaning 
time and reduce costs get the facts now on Atlas 
Electrolized FLAT-VEYOR .. . available in 3%", 4", 412", 6” 
and 7'4" Electrolized or black. Write .. . 


ATLAS CHAIN AND MANUFACTURING CO. 


West Pittston, Pennsylvania e 











New Books continued 


LOW IN COST ‘ introduce analogous principles in- 
HIGH IN elUy-Vaae volved in electronic tubes and mag- 


netic circuits. The concluding chap 
ters consider transients in inductive 
and capacitive circuits and the princ- 
iples of magnetic and electric fields 
In this third edition new material 
includes: tetrodes, pentodes, cathode- 
ray tubes, photoelectric tubes, transis ol 
ors, magnetic amplifiers, the 
electric effect, and magnetostriction 
Drawings have been revised to bring 
graphical symbols into agreement with 
specifications of the American Stand 
irds Association. 


















Expertly designed and precision built of the best Satisfying 
materials, by the originators of this type pump td > : 
Gusher Pumps give you high quality at reasonable the Salaried Employee 
cost. The wide acceptance of Gusher Pumps by the e aie 
metal cutting industry is your assurance of their eff 6 x 84 in., 63 PP» paperb« und. Pu : 
ciency in operation, low maintenance cost, and long lished by the National Association of 
ry ; Manufacturers, 2 East 48th Street, : 
Write today for catalo . gi ' 
. y 9 New York, N. Y. $0.50 . 


MACHINERY co. f'ngineers are much concerned with 


tisfaction in ofhice and laboratory 


trouble-free life 


Type 9050 








* COOLANT PUMPS from the viewpoint of both manage- 

* CIRCULATORS * AGITATORS ment and employee. The National 

wee Cincinnati. Ohie — * MOLTEN METAL PUMPS Association of Manufacturers has pre 

1918 Reading pared this study covering the four im- 


god 


NELSON Stud 


This NELSON torture test 
was performed on the test- 
ing platform at Thew Shovel 
Company, Lorain, Ohio. 
The equipment is a 30-ton 
Lorain Moto-Crane 





Close-up of Hydroscale measuring the 16,000 Ibs. of tension 
against the end-welded NELSON stud. In the interest of 
safety, the test was not carried out to the point of destruction. 






portant areas of status and recogni 
tion, compensation, communication 
and supervision. 

The booklet indicates to employes 
what workers want in their jobs and 
how it may be provided. 


Electronic Measurements 
& Measuring Instruments 


F. G. Spreapsury, Megr., Electrical 
Investigation & Test Equipment Sec 
tion of the Aircraft Div. (Rotax Ltd. 


I-S Beryllium Copper 


Compression sPrings ore 
hordened ofter forming 
10 a tensile Strength of 
185,000 to 220,000 psi 
The resultant Springs offer 

you many odvantoges 


Vv high Strength 


¥ high conductivity 
Ww uniform 


W reduced set and drift 


¥ close tolerances 
W long endurance life 


W resistance of corr 

vw Stability at ner 
temperatures 

W reduced inspection and 
assembly costs 


4 less space required 


of spri 
of J. Lucas & Co., Ltd., England, as 


53 x 83 in., 459 pp. Published in the 
U. S. A. by Essential Books Inc., 
16-00 Pollitt Drive, Fair Lawn, N. J., 
$8. 


— compression spring 
*++ FOr pumps and valves 
ushes — Switches and 


S are the ideal 
— instruments 


Engin , many others 

eer's . 
Assortment = ee 

ic | o 

. : y here mmegpe diferent 

Ihe science of electronic instru "0 help save time ond 


mentation is relatively new, but th 
of different instruments and 
already s 


number 
measuring techniques is 
numerous that it is impossible to give 
an account of all within a single vol 
there are certain 
instruments 

This book 
is mainly concerned with these in- 
Because the stability of 
electronic instruments depends largely 


ume. However, 
basic common types of 


and measuring techniques 


Specialties Co Inc. 


“MB 234 BERGEN BLVD., LITTLE FALLS, NEW JERSEY : 


struments. : 
"Telephone Little Falls 4-0280 


(Continued on page 343) 


Load ! 


Resists 8-Ton 


@ Nelson Engineers tested a 54” 
diameter standard headed stud to 
determine the strength of the weld. 


NEW NELWELD 
DESIGN MANUAL 


Reason for strength yours for the asking. Write 


cut-o-woy view of stud your company 
oddress in this space 


ond send to NELSON 


name 
shows complete fusion 
of stud and base plate 


These photographs attest to the 
amazing tensile strength of a 
NELSON end-welded stud. Torsion 
and shear strength are equally 
amazing. 

Holding power like this suggests 
that it pays to stop before drilling 
a hole and consider the NELWELD* 
method of fastening...the system 
that also saves time, eliminates 
flanges and bosses and makes 
“hole engineering” unnecessary. 


The headed stud being 
used in this test is shown 
being stud welded with 
the portable NS-9 NEL 
WELD Gun. These studs 
ore often used as shear 


The manual offered in the coupon 
goes into detail on design and 
applications, and recommended 


. connectors on concrete 
Close-up of stirrup used to 


. and steel composite 
complete the linkage be- — 


tween test stud and the 
crane cable hook. Photo 
was taken while stud was 
under full 16,000-Ib. load. 
Bent stirrup indicates force 
of this grueling test. 


Division of Gregory Industries, 


torque and tensile loadings of 
studs for normal applications. 


bridges. Threaded studs 
and a multitude of stand 
ard types ond sizes are 
available for manuioc 
turing and construction 


Fasten it Better 
at Less Cost with 


tne ou a. 


Inc., Lorain, Ohio 





iF YOU ARE LOOKING for a 
supply source capable of pro- 
viding high-performance ma- 
terials that give you resist- 
ance to high temperatures 
and low thermal expansion; 
excellent mechanical 
strength and wear resistance; 
superior dielectric strength 
and both high and low 
frequencies— 


A GOOD SOLUTION to your 
problem is to check with 
Frenchtown. Asone of Amer- 
ica’s leaders in engineered 
ceramics for over 40 years, 
we are in a position to serve 
you in three ways: (1) pro- 
viding research facilities for 
product improvement 
through engineered ceramics, 
(2) assisting in design and 
development work, (3) pro- 
ducing required parts and 
components in any quantity, 
to your most exacting speci- 
fications. Want to know 
more? Write for literature. 


renchtown 2onces's 


87 Muirhead Avenue e Trenton 9, New Jersey 


«+. for piaggine, overspeed or underspeed protection, 
non-plugging and motion interlocking: 








I. Available with any standard contact arrangement. 
lilustrated above is a two-circuit switch with nor- 
mally open SPDT contacts. 


LEMS? 


PROBLEMS 


2. Operating range for contacts to open or close runs 


from a minimum of 125 rpm to 2530 rpm. Safe 
maximum speed .. . 3600 rpm. 


Ball-bearing engaging contact-moking arm mini- 
mizes friction to assure trouble-free operation. 


Contact-arm stops prevent undue wear of contacts. 


Sealed and permanently lubricated precision ball 
bearings eliminate bearing maintenance. 


Silver-to-silver contacts assure long life. When neces- 
sary, they are easily replaced. Snap-action contacts 
to assure quick make-and-break are available. 


Available in dust-tight and oil-resistant enclosures 
for surface or flange mounting; and also in permis- 
sible enclosures for hazardous locations. Has Bureay 
of Mines approval. 


They'll be eliminated 
when you ask 


JOHNSON 


for your 


RUBBER, PLASTIC AND 
SILICONE EXTRUDED 
AND MOLDED PARTS 


Have your problems—heat, cold, color, 
oil resistance, and close tolerance— 
solved by experts. 

Two plants with complete facilities for 
designing, compounding aad fishing, 
to your specifications. 


Convenience: Branch offices in leading 


Thirty years of control application and manu- ase . 
2 cities for personal service. 


facturing experience back this Euclid Electric & 
Manufacturing Centrifugal Switch which is finding ee ee ey 
wider and wider application on machine tools to in- meat Specifications 

crease production; on hazardous industrial machinery Write today foradditional information 

to increase safety; and for motion interlocking. 





SPECIALISTS IN COMPLICATED SHAPES 
Ask your Euclid Electric & Manufacturing Co. Represen- ion 


tative for complete information or write directly to us. S | 


PEeateA The Euclid Electric & Mfg. Co. comenogon pyri 


MADISON, OHIO JOHNSON PLASTIC CORP. 


HMAGEIN FALLS HIC 
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New Books 


on their components, considerable at 
tention has been given to these and 
the problem of their stability. Tube 
characteristics relative to measurement 
are discussed together with the sub 
ject of stabilization by negative feed- 
back. A number of basic-type instru- 
ments are fully described, many of 
these being of the author’s design 
Generally, the reader is assumed to 
possess a knowledge of basic elec 
tronics, but in some chapters prin 
ciples are developed, _ particularly 
when they are pertinent to some piece 
of auxiliary apparatus. 


Unfired Pressure Vessel 
Code Simplified 


Rosert Cuuse. 30 pp. Published by 
Robert Chuse, P. O. Box 91, Leonia, 
N. J. $6.50. 


This is an analysis of the 1956 
ASME code. In its 30 pages are sim- 
plified charts for internal and external 
pressure, shell thickness, flanged and 
dished head thickness, flat head thick- 
ness, flat cover plate thickness, and 
openings and reinforcements. Also in- 
cluded in the book is a section on 
welding procedure which is a guide to 
solving welding procedure problems. 


Magnetic-Amplifier 
Circuits—Second Edition 


Wii A. GEYGER, Magnetics Div., 
U. S. Naval Ordnance Laboratory, 
White Oak, Silver Spring, Maryland, 
64 x 94 in., 394 pp. Published by 
McGraw-Hill Book Co., Inc., 330 W. 
42 St., New York 36, N. Y. $7. 


Presents a practical treatment of 
the fundamental principles, charac 
teristics, and applications of magnetic- 
amplifier circuits. The book de 
velops logically the various kinds of 
basic and more complex circuit 
arrangements, emphasizing experi- 
mentally observed phenomena and 
avoiding extended mathematical con- 
Primarily descriptive and graphical 
siderations and cumbersome proofs. 
methods are used to give a qualitative 
and quantitative interpretation of the 
essential facts. 

his edition has been enlarged to 
cover advances in the field, including 
development of stable high-speed 

(Continued on page 344) 


Product Engineering — August, 1957 


continued 


Alternating stresses bear watching! 


Back and forth...up and down...in and out... if those stresses 
keep changing, the life of a metal part is a hard one... and often 
a short one. Stress reversals can cause “fatigue” failure 
at stresses far below the expected strength of the metal. 

One of the outstanding properties of phosphor bronze is its high resistance 
to fatigue failure. It is widely used for electrical switch parts, relay 
contact springs, bellows, rotating shafts and other moving or vibrating parts. 
For detailed information on phosphor bronze, write to 

Riverside-Alloy Metal Division, 


H. K. Porter Company, Inc., Riverside, N J. 


RIVERSIDE METAL PRENTISS WIRE MILLS 
Riverside, NJ. Holyoke, Mass 


ALLOY METAL WIRE 
Prospect Park, Pa. 


RIVERSIDE-ALLOY METAL DIVISION 
H. K. PORTER COMPANY, INC. 
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HIGHEST 
QUALITY 


PROMPT 
DELIVERY 


Need Holes in 
Metal Sheets? 


Several considerations must usually 
be observed. The design should 
be attractive in appearance, with 
adequate open area, while still, 
for some purposes, affording suit- 
able concealment of what lies be- 
hind or underneath. 


WHEREVER perforated metal is 
required, and it has thousands of 
applications today, you'll dw well 
to contact DIAMOND. Forty years 
of widely diversified experience 
and hundreds of modern tool ar- 
rangements, enable us to give un- 
surpassed quality and delivery at 
competitive prices. 


Catalog 39 shows many interest- 
ing applications and contains com- 
plete illustrated working data. No 
charge or obligation, but kindly 
state business connection. 


DIAMOND MANUFACTURING CO. 
WYOMING PENNA. 


West Coast Plant, Diamond Perforated Metals Co. 
17915 Se. Figueroa St., Gardena, California 
los Angeles Area 


WILKES-BARRE AREA 
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New Books continued 


magnetic amplifiers, and the applica- 
tion of magnetic amplifiers in high- 
performance closed-loop servo systems 
In addition, the treatment of the tran 
sient response of magnetic amplifiers 
has been expanded. 

At the end of each chapter is a list 
of both European and American pat- 
ents and associated technical papers. 


Aircraft 

Hydraulic Design 

Grorce R. Kevrer, Group Leader, 
Flight Control Engine Dept 
\utonetics, 6 x 94 in., 130 pp Pub 
lished by The Industrial Publishing 
Corporation, 812 Huron Road, Clev« 
land 15, Ohio, $4.50 

Hydrauli 


high perforn 


ering 


be the pa tt tem and 
component de responst 
peed vithout los Dp fion and 


} 


city control impose difficult 


P* 
formance specincations 

Che first book 
develops basic hydraulic theory; the 
properties of hydraulic fluids, fluid 
tatics and dynamics, flow through 
orifices and and pipes. Later chapters 
cover the design of actuators, valves, 
power packs, transmission lines, seals 
\ single chapter introduces the servo 
concept and describes some of the 
inalytical tools used to design and 
test feedback systems of this kind. 
The book closes with a discussion of 
the problems of high temperatures 
and their effect on the operations of 
individual components and on the 
system as a whole. 


section of this 





Jencineenine 
») 
y 


‘ 


DEPT. 


| 
a ‘ *\ i 
’ -| | a 


Borg is a highly respected name in 
its field the manufacture of 
components for systems. Borg has 
gained wide recognition as a sup 
plier of electronic components fo1 
military and commercial uses 


BORG 
PLANTS 


Borg manufacturing plants are cen 
trally located about 90 miles from 
Chicago. Easily accessible by high 
way, rail and air. 


Precision Is Our 


many 


Business. For 
years Borg has been promi 
nent in the design and manufacture 


of precision components for systems 


@ AIRCRAFT INSTRUMENTS 


Aircraft components, instruments 


and electronic sub-assemblies 


@ FREQUENCY STANDARDS 


Crystal controlled oscillator type 


frequency standards 


@ POTENTIOMETERS 
Quantity production of Borg 
MICROPOTS (precision potentio 


meters) to meet your specifications 


@ MICRODIALS 
Precision MICRODIALS for single 
and multi-turn devices. Indexed ac 


curacy of up to one part in 1,000 


@ INSTRUMENT MOTORS 
Precision motors, synchronous and 


induction types. Gear trains 


BORG CAN HELP YOU 


Borg can assist you in the design 
and construction of prototypes 
Complete facilities for pilot runs 
and quantity production. Write for 
Bulletin BED-A50 or call us today 


MICROPOTS 
MICRODIALS 





BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 
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Borg-Motors have been proven in 


every way! Dependable... power- 
ful...rugged! They are designed 
for quality instrument applica- 
tions. Available in synchronous 
and induction types...with or 
without gear train. Write today 
for the name of your nearest Borg 


Jobber or “Tech-Rep”! 


ENGINEERING 
MAKES THE DIFFERENCE 
@ Motor mounted on two ball bear- 

ings for long life . . . accuracy! 
@ Precision gears! 
@ Eight models to meet your 
requirements! 


@ Production quantities available! 


Write for Catalog BED-A56 


it 


MOTORS 
MICROPOTS 
MICRODIALS 





CUT COSTS, NOT PARTS 





BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 











Perhaps 


SUPERIOR Powdered Metal Parts 


CAN CUT Your COSTS IN HALF, TOO! 


Uniformity 


Higher 
Strength 


Finer 
Finish 


Complicated 
Shapes 


Less 
Machining 


Material 
Saving 


Costs 
Slashed 


Performance 
Bettered 








PUB DST TPE 
Aer abeate Rgat 
SSigeer se SNe 


\ ut 


ak 


Superior Powder Metallurgy often makes possible 
tremendous savings. Parts virtually impossible with 
other materials are easy with this method. Note the 
other advantages listed above and then...tell us what 
your job or problem is, preferably via blue print on 


drawing. Perhaps we can cut your costs in half, too. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE «+ CLEVELAND 5, OHIO 
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NOISELESS 


CASTERS 


with JARVITE 


the long wearing, hard rubber compound 
that’s kind to your floors. 





“Jarvite” high-strength, hard rub- 
ber compound performs capably 
in humid temperatures ranging 
from 32° to 100° F . .. will not 
develop soft spots or damage wood 
floors, unaffected by fats such as 
shortening, fruit acids, milk acids, 
flour, etc. 


Protective stud cap shields vital 
grease-pac ked raceways from 
steam and hot water . . . ball 
bearings are packed with high 
quality, high-low temperature 
water resistant grease. 


Ry 


£ 
am 


Steam and Hot Water Cleaning * 


< 

wy 

Food Freezing Operations ” 

Sanitation Treatment Fats Fruit Acids m 
Milk Acids High Humidity 


Wide temperature extremes 32° to 100° F 


Model ym48. 116 Caster with Jarvite tire. ire. Dervite 
evi loads (up to 1800 Ibs.) without datcning. yet per: 


movement over fine wood floors wi 


pes a marking or rutting the surface. cn 


Model 48-116 casters are designed throughout for rugged. 
resistance to adverse conditions, particularly those involv. 
ing moisture and extremes of temperature. Note the fea- 

tures illustrated at left: your assurance of top performance 

and long life service. 


Dust and moisture shield pro 
tects cup-and-cone wheel bearing 
assembly from hot water, steam, 
lint dust, sawdust. threads, etc. 


Intermediate raceway is also 
designed to provide a com- 
bination dust guard and mois- 
ture shield to protect the 
lubrication. 


* (Set of four 5° casters) 
Ja vis jarvis , Inc. 
PALMER, MASSACHUSETTS 
Model Sold Thr ugh Qual ty Dealers 
5''-48-116 


fe) 


In Canada: Jarvis & Jarvis of Canada, 1744 William St., Montreal, Que. 





A NEW TYPE OF FASTENt 


DIECAST ROUND-HEAD (jg FREE SAMPLES 


APPLICATIONS 
« INDUSTRIAL : 


THUMB NUTS: SCREWS 


with GRC’s exclusive 
WIDE GRIF feature 


made to S.A.E. 
and Federa) 
Govt. 
Specifications 


SEE 
HOW 


—a 





Mass produced in rust-proof zinc alloy at low 


3 standard diameters: 
Ya", Ve", %"; stand- 
ard thread sizes; + 
through 4"; 
open-end and closed- 
end thumb nuts; 
thumb screws with 
and without shoulders 


width, rounded edges assure firm 


comfortable grip. 


cost, with eye appeal to help sell your product 
As in all other GRC quality fasteners—wing 
nuts, cap nuts, wing screws—threads are clean 
and accurate 
Write today for prices and bulletin, or ask for 
quote on special needs. 


Generous | 


:2 wor est remost 
~ Producer of Sma 
je Die Castir 


GRIES REPRODUCER CORP. 


159 Beechwood Ave., 


New Rochelle, N. Y. © NEw Rochelle 3-8600 


FELT 





See why 


CONTINENTAL 


FELT 
fills hundreds 
of jobs daily 


FITS IN 
WITH YOUR 
PRODUCTS 


Ask for booklet 


Eeeerecarat See | ¢ 


6 wes » STREET 
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OUR READERS OO©OCEGOBO 


MORLIFE Spring Loaded 
CLUTCHE S 


SAY. 





Letters should be addressed to the 
Editor, Product Engineering, 330 
W. 42 St., New York 36, N. Y¥ 


Inventors and National 
Security 
To the Editor: 

The issues at stake in Dr. Halpern’s 
case (June p 199) are, I believe, much 
larger than a mere matter of an in 
dividual being deprived of compensa 
tion due him. The military bodie 
of the U.S. are, to an increasing de 
gree, usurping the functions of the 
executive and judicial bodies in their 
relationship with civilians 

Che military holds the attitude that 
their business relationships are g 
erned by military law and not subject 
to review by civil courts. Application 
of security classifications to withhold 
information and to limit the effective 
ness of normal judicial procedure 

suspect, fairly common 

[here is something basically wrong 
with the military services of a de 
mocracy that lose sight of the fact 
that they are, and must always 
ubordinate to the rights of the i 
dividual The excus Tt 
ibridge these rights i: 
yf basic logic. Security 
long as each individual has tl 
outlined in our constitution 

Dr. Halpern’s case happer 
in excellent starting point fo 
plete re-examination of our 

lationships. 
seem to have 
sponsibility 


ind letter 


Justice Postponed 
To the Editor: 

Of course, no one will serioush 
dispute that postponement for any 
material length of time dilutes the 
value of the ultimate decision, which 
diminishes as time lengthens 

Ihe remedy to correct the obvious 


(Continued on page 349) 
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MORE 
TORQUE GRIP 


ROCKFORD Spring-Loaded CLUTCHES, equipped with 
MORLIFE clutch plates, provide 100°/, more torque grip than 
previous type clutches of equal size. This permits the use of 
smaller diameter clutches. Easier operation is accomplished by 
reducing the required engaging pressure. 50°, better heat 
disposal avoids down-time caused by burned or warped plates. 
Numerous field records prove that MORLIFE clutches operate 
400°, longer without plate replacement or adjustment. Let 
these NEW type clutches help improve the operation of your 
heavy-duty machines. 


SEND FOR THIS HANDY BULLETIN 


— a eues Shows typical installations of ROCKFORD 
” CLUTCHES and POWER TAKE-OFFS. Contains 
TAne-OF FS diagrams of unique applications. Furnishes 
& capacity tables, dimensions and complete 
specifications. 


_ 
RockFoRe 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International 346 So. Wabash, Chicago 3, U1. 


Automotive 
Spring Loaded 


Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Light 
Over Center 


Speed 
Reducers 


ENCINEERING 


PRODUCTION 











Heres Guaranteed Protection | « % 
all Rust and Rust oat Flo-Clear FILTERS 
for All Hydraulic & Fluid Uses 


Z.RC. 


Instantly effective ® Economical ® Easy to use 


Z.R.C. is a smooth, free flowing compound consist- 
ing of 95% pure zinc .. . easily applied by brush 
or spray to any iron or steel surface anywhere 
(from small objects to ships, bridges, buildings etc.} 
. comes ready for use—no special mixing or sur- 
face preparation is necessary. 
GALVANIC PROTECTION STARTS ON CONTACT AND LASTS! 
ae 
AMERICAN CYANAMID CO. “Z.R.C. has 
solved a vital corrosion problem in the amonium- 
sulphate producing and storage area of the Amer- 
ican Cyanamid Company’s Fortier Plant.” BIRD 
MACHINE CO., Walpole, Mass. “Z.R.C. has proved 
100% effective in preventing rust and rust creep- 
age on castings in our outdoor storage areas.” 
ATLAS TOWING CO., Parkersburg, W. Va. “We 
ean definitely recommend Z.R.C. as an excellent 
product.” HOWARD CO., Honolulu, Hawaii. “Z.R.C. 
has done a perfect job—there’s no sign of rust or 
rust creepage.” (on an iron hulled ship—nine 





months after application) 
FOR COMPLETE TECHNICAL DATA, PRICES 
AND ORDERING INFORMATION WRITE: 


the SEALUBE CO. wakerieto, MASS. 


CERRO ALLOYS 





for electroforming accurate avionics parts 


Cerro Alloy mandrels are used in the electro- 
forming of this microwave coupler. The four 
aluminum flanges and an internal brass iris 
plate are “grown in place” by electroforming 
nickel around the flanges, plate and mandrel. 
The final step is the melting out of the Cerro 
Alloy mandrel. It is estimated that electro- 
forming reduced the cost of this part by 
almost 50%, with results in accuracy, finish 
and uniformity attainable by no other method. 


¢ Send for further information. 


CERRO DE PASCO SALES CORPORATION 
$2 E. 50th ST.. NEW YORK 22. N. Y. 
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Will help lower your costs 


Flo-Clear’ Filters are easily installed in 
the line or sump to filter out all foreign or 
harmful matter from hydraulic fluids, cool- 
ants, other liquid or water lines. Protects 
pumps from grit, abrasives, harm- 
ful suspended matter. Easily cleaned, noth- 
ing to break or wear out, reusable 
indefinitely, more reasonable in cost than 
any other equipment of comparable quality 
and performance. Available in 4 models 
of 8 standard sizes and in fine, medium, 
and coarse pore sizes. Several other types 
of ceramic material available. Our engi- 
neers will be happy to work with you to 
develop filters for special applications. 
Write for Free Circular on “Hydraulic 
Filters for Original Equipment.’ 


other 





Manufacturers of Porous Ceramic Filtering 
Materials for Industry Since 1913 


FILTROS ING. 


a 

' Savings on 

t your first 

1 order for 

+ moldings 
twill, in many 
' instances 
imore than 


Dept. E, East Rochester, N. Y. 








* New trademark 
for Du Pont nylon resin 


And thereafter you 

look for savings on raw materials, 

machining, and finishing that the 
production costs of your parts to half . . . or even less 


may 


r will cut 
i 
§ That is why some of the country’s leading manufac- 
g turers, like the Briggs and Stratton Corp., look to us for 

many of their precision-made parts. Pictured above is an 

oil slinger gear and stop switch button we molded for 
i them of wear-resistant Zytel*. This superior plastic makes 
for quiet operation, and withstands extreme temperatures. 


WE MOLD ALL THERMOPLASTICS—4 TO 100 OZ. 


(Ps sinko mrc. & TOOL Co. 


CHICAGO 31, ILLINOIS 


@ 7310 W. WILSON AVE. . 


Offices in principal cities throughout the United States 


=~ 
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THERE'S A Our Readers Say continued 


evil, suggested by your news 
(June, p. 199), namely, decision 
committee, is not the solution 
merely substitutes one 

for another without set 

quate criteria on which to act 

It should be borne in mind that th 

purpose of the patent law is to 


courage inventions by granti 


limited monopoly over the thing 
HEATING : vented to the inventor. Wher 

ever, there can | I 

feature of monopoly is 

value. Here, it seems, only 


CARTRIDGE States government could ust 


the pate! t 


ventot 
the gover 
ful the no 

FOR YOUR detail. 

. Legislation setting fo 
APPLICATIO riteria for determining 
be enacted and a duty imp 
The extensive line of Secretary of Defense to 
PRECISION CAR- f invention based on such 
TRIDGE HEATING | pon based . 
UNITS permits selec- ' such criteria might be R 
tion of a standard portance to the government, tota o2$ MOTOR 


unit “custom de- 


' - costs and profits to the manufacturer 
signed” for your ap- 


I 


plication. Even in the experimental costs, time consumed, 
event of unique, spe- #4 ind doubtless man ther Th 

cial applications, the 
versatility of the : : | 
HOTWATT. design facilitates max- familiar with the “secret” based on | 


} 


leaves the decisions to those alrea 


ws rameter, 

imum compatibility without the ' iy 2%. ™ dior 

need for costly ‘special’ designs Appre Are 
Ss i ose spec ally ; lab 

HOTWATT@PRECISION CAR. presumed that . those pe ‘ificall dre R25 is OVO 

TRIDGE HEATING UNITS provide charged with making the evaluat 

faster heating, higher heat den- will do their duty and act fairly 

sity, and minimum heat loss in the 

core. Special design places the 

heating element in close proxim- Attorney at Law 


ity with the outer surface. 


measurable incidents and it should be ately 


e in either in 


—Lee Hazen, Eso 





Standard units are available with 
m stainless-steel sheaths of precision — 

dimensions for maximum heat trans- Atirition Rate at Rutgers 

fer. Sheaths of other alloys are also ; 

available. In addition, HOTWATT lo the Editor: 

manufactures a complete line of low- . . - ; “T} 
cost ceramic-body units. Other fea- In seapense to your arcs le on ws 
tures include: Surface temperature Attrition Rate of Engineering Stu 
up to 1250 F .. . durable construc- dents.”” (Mav issue) I have found 
tion . . . wide variety of lead ar- ; 
rangements . . . nickel alloy leads 
swaged to rigid external terminals comment that Rutgers has “not had 
facilitate repair . . . units moisture too many takers” for the optional five 

resistant . . . complete range of sizes . 

from |"" x V4"... and wide selec- year program is literally correct since HOLTZER-CABOT MOTOR DIVISION 
tion of voltage and power character- approximately 4 of the students who NATIONAL PNEUMATIC CO., INC 
istics. | “i > ory Street ston 19. M 

_ were admitted last September chose eS Reaeay Seek, Sask 


GENTLEMEN: 7 Please send me 
this plan. However, we have felt very Holtzer-Cabot Motor 


much encouraged by the fact that as Please have representat 


HOTWATT, INC. manv as 50 freshmen should volun 


tarily choose an additional year of 
ELECTRIC HEATING SPECIALISTS education. ELMER C. Easton 


Dean, College of Engineering 
16 Gould St., Danvers, Mass. . — — oe 
Rutgers University 


this material very interesting. Your 


Complete technical information avail- 
able upon request. 


Company 
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THE TREND 


‘ 
' 


3 








. IMPERIAL, 
TRACING CLOTH 





PRECISION 


magnetic clutches 
Engineered for High Accuracy SERVO CONTROL 





QUICKLY ... Mo tapping, reaming, peening, miliing— 
just drill the hole and drive in the Groov-Pin. 


EASILY . . . no hardening, tempering, heat-treating — 
Groov-Pins can be driven by hand hammer, air cylin- 
der or hydraulic press. 


SAFELY . . . no assembly failures due to loosened or 
disengaged pin—Groov-Pins provide a force fit which 
will successfully withstand severest vibration. 


ECONOMICALLY . . . this simplified method of pinning 


saves operational steps, assembly time, tool costs. 


Available in cold rolled steel in a wide 

variety of types and sizes. Other stocks 

and special production to specifications . . featuring: 

also available. 2. LOW INERTIA... LONG LIFE. FAST RESPONSE... low as 10 milliseconds. 
HIGH CAPACITY . . . up to 80 oz. in. ALL combinations of CROWN 
TOOTH and FRICTION COUPLINGS and BRAKES 





available from stock 
ND FOR SA : 
ee ae ee in the following models: 


PRICES Double -Ended—|nput and output on opposite ends. 


COMPLETE INFORMATION C 0 & POR AT | 0 . Single-Ended—Iinput and output on same end. 


Single-Pole, Double-Throw—A unique clutch for switching or speed- 
changing applications. 
Miniature Model—Only 1” in diameter. 


Write for new catalog-data sheet. 








1123 Hendricks Causeway, Ridgefield, New Jersey 
TWX: Cliffside 26 


IN CANADA: Metal and Wood Fastening Devices Co., Valois, Montreal a E EVES IN STRU MENT co - POR ATION 


Also manufacturers of Tap-Lok® Inserts | A Subsidiary of Dynamics Corporation of America, 203 E. 91st St.. New York 28, N. Y 


; -=— 
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PRESS 
PREVIEWS 





A 10-STATION, 600-ton transfer press 
used to automatically blank, form, pierce, 
and trim motor end belts complete at a 
rate of 25 per minute 


Small Motor Plant 
Features Automated 
Production 


| newes r fou fhp tor 


plant operated by Westinghouse 
Electric Corp.’s small motor division 
has been opened at pper Sandusky, 
Ohi The one-stor 66,UUU sq ft 
plan il] rmit manufacture of two 
different shaded pole ind 
permanent-split ca; 

bout 30 different stv] 

Features available on both these 


1 


motors include: Sel 


lf-aligning bearings 

that incorporate a steel-backed, bab- 

bitt-lined sleeve bearing mounted in 
spherical intered metal: 
rinal oil ] ] 

pacity bearing I 

imple lubrication for 

of normal operatio1 a window 
thc bearing to ssul | Si tive yn 


tween 


West Coast 
Atomic Laboratory 


The General Electric Co has dedi 
ited its new Vallecitos Atomic 
Pleasanton, Calif In 
pointing out the significance of the 
laboratory, Francis K. McCune, a 


company vice president, said that Val 


Laboratory, 


lecitos staff members will solve many 
of the problems in fabrication of fuel 
and reducing high initial costs of 


(Continued on page 353) 
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With “IMPACT INJECTION” of aluminum the 
216 small slots and raised lips are filled out 
in detail. The section view of the casting is 
to scale. 


Si y f DI 
He) ae 2228 NO.ELSTON AVE, CHICAGO,14,1LL  S#*OOU 








«, 
'. 
a hee 


“/ée TIMER RELAY 


that handles all controlle 
timing problems... 
This steel clad, factory set, tamp- 


er proot Durak 
practica 
ating lit 


Durakoo 


STEEL MERCURY TIMERS 


% No false contacts 

% Non sticking 

% Practically ‘fail safe" 
% Low cost timer 


See telephone directory for 
local distributor, or write 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 











UNGROUND 
BALL BEARINGS 


For All Industries 


iL) AW 


Long life and service are assured you because — 




















1. All component parts are machined from steel bars. 

2. Each component part is properly heat treated. 

3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 

able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd Kilian Steel Ball Corporation 


: (Canada), Ltd. 240 Fleet St. East, Toronto 2B, Ont 100 Wellington St., Hartford, C 
COMPANIES: 240 Fleet St. East, Toronto 2B, Ont. . — 











EY’'S SMALL PARTS PLAYA BIG PART IN PRECISION 





INSTRUMENTS 


TEFLON 
SEAL 


IN PRECISION 





'G PART IN PRECISION INSTRUMENTS2Z 








. PAT. PENDING 
a 
es Satisfaction Guaranteed Or gl 
< 7 
a. Money Back TRIAL OFFER , 
oO EO Fittings are guoranteed to seal pipe Thread | 
8) ~~ thread connections permanently against all Ta SEA “> q 
< a oils, practically all known chemicals and gases; fittiag to seat 94 - 
> fo seal under high pressures of vocuum; to mesypipe «= SIDE” 
< = withstond —280° to plus 500° F.; to eliminate “dape } 4 
—" needed) bocca 
- ad “overtightening damoge ond pipe dope. 
m _ Available in %&” to 2%," pipe threod sizes. = e — 
- °° . . , - read pipe 
~ Consult Ney’s Engineering uv $10.00 Trial Offer No. 1: eight Ye", ten IE o+ fitting 
x Dept. on any problem x Y%,", eight %”, ten Yy" pipe thread HOM =e omy 
pS involving precious metals to fy Fittings. a Point ia 
: a VA . desired 
. improve your products. $10.00 Trial Offer No. 2: eight 2", ten |) « direction 
Z | %”, four 1” pipe threed OM Fittings. | ““——— 
? 
nd order to 
2 s - Tighten 8 ia 
? M1 TRUO)SEAL DIVISION | femme 
4 THE to M,. NEY COMPANY ‘ wir Fick Reedy Corporenon leatproe! = 
* P.O. BOX 990 DEPT. SHARTFORD1,CONN. am | 2002-04 N. Hawthorne, Melrose Pork, Ill. tat ot me 
Speciolists in Precious Metal Metallurgy since 1812 | torque 4 — 
. “Miller Fluid Power" is alse a Div. of Plick-Revdy Corp. required) 4 
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Press Previews continued 


MECHANICAI “HANDS” place an 
irradiation capsule in chuck of remotely 


operated lathe 


atomic power stations that prevent 
atomic power from becoming com- 
petitive with conventional power. 

The multimillion dollar laboratory 
is made up of three main components: 
a radioactive materials laboratory 
equipped to carry out studies of ma- 
terials which have undergone nuclear 
irradiation. Studies there will aid in 
selection of improved materials for 
reactors and improved reactor fuels. 

An experimental physics laboratory 
which will house a critical assembly 
for mocking up various types of re- 
actor cores, a nuclear test reactor for 
measurement of nuclear properties 
and for calibrations, a core assembly 
room and other laboratory space. 

A developmental boiling water re- 
actor for testing new designs and fea- 
tures of reactors developed by the 
company. 

Soon to be added to the laboratory 
will be the fourth major nuclear facil- 
ity, a $4 million materials testing re- 
actor. Construction is expected to start 
soon, with the reactor in operation in 
late 1958. It will be one of the first 
large test reactors to be financed and 
constructed by private industry. 

The Vallecitos laboratory is part of 
the company’s Atomic Power Equip- 
ment Dept., at San Jose, Calif., which 
centralizes the company’s design, de- 
velopment, manufacturing and mar- 
keting of peacetime atomic products. 


Laboratory for 
Testing Adhesives 


A new laboratory has been con- 
structed by Raybestos-Manhattan, 
Inc., at its plant in Stratford, Conn.., 
for the development and testing of 
adhesives, coatings, and sealers made 
by its Adhesives Dept. The new lab- 

(Continued on page 355) 
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MEET A HERO: 


DESIGN ENGINEER 
WHO SPECIFIED 
SILICONE 
RUBBER PARTS 
BY STALWART 








2 
Design engineers can rest on their laurels when they insist on 
the advantages of Silicone rubber parts by Stalwart. Here are 
just a few of the many outstanding features of Stalwart Silicones: 


1. Stalwart Silicone parts can withstand temperature 
extremes from —130° toe +600° F. without losing 
physical, chemical or dielectric qualities. 

Silicone parts provide excellent resistance to many 
chemicals, oils and moisture. 

For special applications, Silicones can be combined 
with nylon, dacron, vrlon, asbestos, fiberglass, wool 
or cotton. 

4. Silicone parts can be molded, extruded and lathe- 
cut automatically or by hand. 

Stalwart engineers are prepared to work 
with you to produce compounds and shapes 
to meet your specific requirements, Why 
not write or call us today. 


Write for your copy 
of Bulletin 56-SR-3 


! 
! MANUFACTURING PLANTS IN 
WAR | 1 BEDFORD, OHIO AND JASPER. 
| GEORGIA: MAIN OFFICES AT 
| 166 NORTHFIELD RD., BEDFORD, OHIO 
RUBBER COMPANY , 
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Some SANDSTEEL Pointers 
On Selecting SPRINGS 


For Your Product 


Here are the two basic types of 
Sandsteel springs along with a 
general indication of the type of 
service they are suited for. 


4 SPIRAL 
For Ordinary Applications 


This is the common clock 
spring or hairspring. 
which can be operated 
within a spring drum or 
anchored to a post so that 
it will function without 
support around its circum- 
ference. This is the type of 
spring used in recoil start- 
ers for gasoline engines. 
guard return springs fo- 
portable electric saws. 
wind-up springs for toys or 
tension devices where con- 

stant torque is not critical. 


SANDSTEEL 
CROSSCURVED > 
For Super-Pertormance 
In this unique type of 
spring. the sieel is sub- 
jected to our special 
crosscurving process. It 
is curved across the 
width of the strip and 
the spring is wound 
against both its tem- 
pered spiral and its 
convex curvature. 
This gives the spring 
a dual tension—which 
provides dual power 
and a longer, more 
even release of 
energy. 
This type of spring is 
used where constant 
power is required 
through one or more 
revolutions. Typical 
applications would 
be for timing instru- 
ments, carriage re- 
turn springs for type- 
writers and office 
machines, power 
springs for motion 
picture cameras and 
other applications 
requiring precision 
power springs. 


When spring performance is im- 
portant, specify Sandsteel 
springs. Write for free literature 


and case history files. 


SANDVIK STEEL, INC. 
SANDSTEEL SPRING DIVISION 
Fair Lawn, New Jersey 
Tel. Fair Lawn 4-6200 


In New York: Algonquin 5-2200 


$8.14 





SMITH CAM FOLLOWER 





Standard or High Capacity 


is Made to Fit Your Need 


Snop Ring Let us know your maximum load 
Integral Flange We will advise proper stud size 


wumypytitits, x 





j TYPE CTA 
Stud 
diameter COMPLETELY 
x18 INTER- 
to these CHANGEABLE 
oe WITH 
Y STANDARD 
BF ARINGS 





Type HCS Heavy Duty 


Exclusive with Smith 





This remarkable follower is in a class by itself It has a snap 


ring that holds the roller in place—IT CANNOT SLIP OUT 
and full compliment of roller 


The outer race with heavy wall 
beyond the 


will resist excessive, intermittent shock loads far 


capacity of ordinary bushings or sleeve type bearings 


The stud diameter can be made up to 100% greate 


relation to the size of the roller 


serrated grease-retaining plugs, which cannot be 


Two steel 
ore supplied at no extra cost 


displaced with a grease gun 

The price of Standard or Heavy Duty is the same 
Bulletin Lists Names and Addresses of All Distributors. Ask for it 
THE SMITH BEARING CO., INC. 


STATION A, P. O. BOX 1119 . TRENTON, WN. J 











REPUBLIC 
Quality Valves 


FOR 


TEST STANDS 


10,000 psi Needle Valves 

5,000 psi Super Duty Globe Valves 
5,000 psi Super Duty Needle Valves 
Micrometer Adjustment Needle Valves 

Pressure Snubbers 
Adjustable Gage Protectors 
Plug Valves 
No Lubricant ‘‘Tefion” Plug Valves 


6,000 psi Lo-Torq Selector Valves 
pressure balanced for easy turning 


Distributors in principal cities coast to coast 


CHECK REEF PLUG GLOBE NEEDLE 


L REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «+ CLEVELAND 11, OHIO 
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GREATER 
HOLDING 


POWER at 
LESS COST 


with Setko 


SLABBED HEAD 
Set Screws! 


@ Will Take 50% more 
torque, unique design 
resists damage 


@ Costs Less than hexa- 
gon or fluted socket 


set screws. 
@ Fully threaded 


@ NU-CU Por standard 


points available. 


@ Can be Automated 
with Setko’s Hopper 
Feeding method. 


*U. S. Pat. 2,778,266 


Setho Slabbed Head Set Screws are real 
money savers. They costless than 
comparable hexagon or fluted socket 
set screws, yet they take greater tight- 
ening pressures Up to $0% more 
torque without damaging 


Holding power can be even further 
increased when furnished with 
Setko's own NU-CUP, the patented 
holding cup point that has a 42% 
sharper cutting angle. Cuts are 
deeper and in a full circle With 
the extra pressure that can be exerted 
on the Slabbed Head Set Screw, NU- 
CUP really digs in tight 


Whether you drive them manually 
or with power And whether your 
needs are large or small, your costs 
will go down and holding power 
will go up. 








You Cut Costs Way Down 
When You Automate 
Experience has proven that insertion 
rates of Slabbed Head Set Screws 
can be greatly increased when 


Automated by Setko’s revolutionary 
Hopper Feeding System. 


WRITE TODAY for full informa- 
tion and ask for Catalog 21 


which describes the complete Setko 
line of Set Screws. 


Pat. No 2,638,945 
- Other Patents Pending 


crevwy 
& 4g. Co. 


153 Main Street, Bartlett, illinois 
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Press Previews continued 


oratory equipment includes tensil 
machines for shear and peel tests, 
ovens for testing up to 600 F, pilot 
mixers, salt spray testing cabinets and 
humidity testing area. The latter pet 
mits testing the drying time and other 
properties of adhesives under a great 
variety of 


limatic combinations 


Plant Expansion 
To Increase Fastener 
Production 


lo increase production of precision 
fasteners, Standard Pressed Steel Co 
will build a 55,000 sq ft addition to 
tl plant The 


building will also 


eir Jenkintown, Pa. 


$750.000 enable 
3 


ympany to enlarge its research and 


development _ laboratories Though 


new plant addition will not im 


diately house either fastener pro 


, or research equipment, it 
: . : 
ompicted in 1958, make 


in these fa 


Laboratory to Operate 
On Contract Basis 


A new laboratory whi 
earch and development 
1 contract basis has been 


nm, Wis., 





fe When to specify 


(¢ 




















VULCAN ELECTRIC 
CARTRIDGE 


HEATERS 


1. When application is for: 


Complete insertion into machine 
parts, dies, platens, molds, presses, 
die blocks of embossing machines, 
packaging machines, etc. 

2. When specifications call 
for: Length—1” to 25” (or longer); 
diameter— %" to 1! %4" (or great- 
er); wattage — 10 to 3200 {or 
higher); voltage — standard 115 
or 230, special 6 to 440; sheath — 
brass, steel, nickel or high temper- 
standard or 


ature alloys special 


lead wires or terminals. 


3. When you have “hot"’ 
problems: Vulcan Engineers are 
ready to provide special heating 


units — engineered to your needs. 
Complete Line of 
ELECTRIC 
HEATING UNITS 


i Minaaae i 








Whatever 
heat, Vulcan offers you a complete 


your need for electric 
line of low-cost, efficient units — 
tubular, finned, 
immersion, band and ring heaters. 


cartridge, strip, 


Write for catalog. 








ELECTRIC COMPANY 
DANVERS 18, MASS. 
Cartridge + Strip « Tubular + Immersion Elect 


Heaters ~ Soldering and Branding trons 
Solder and Give Pots 





























OUICE 





FOR 
POWDERED 


One company can offer you 


complete 
metal powders service 


Metals Disintegrating Company, the world’s 
largest manufacturer of finely divided metals, 
has the background and experience to help you 
in any phase of powder metallurgy. We can 
supply virtually any metal or alloy in a wide 
range of particle sizes and in lots of up to 
40,000 pounds. 


MD Metal Powders are consistently uniform. 
Parts manufactured from them meet the most 
exacting specifications. 


Metals Disintegrating Company invites you 
to write for more specific information on your 
particular application. 
METALS 
si 
Crs» DISINTEGRATING 
COMPANY, inc. 


GENERAL OFFICES: Dept. N, Elizabeth B, N. J. 
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SPECIFY CU TC 


to resist 
stress, wear 
and vibration 


They increase 
product durability 
at low initial cost 





Simple one piece design — no inserts 
’ — no outside devices. Nothing com- 


Speed production and lower manufac- 
turing costs on your products now. 


plicated — the Gripco locking action 
e 
7 
§ 


is within the nut itself, yet you get low 
initial cost and low application cost 
Send for samples and full partic- 
ulars. 
- 
} Gripes Products Include: 
i ripco Lock Nuts + New Gripco “Clinch Nuts” 
Sunaina 





with increased customer satisfaction. 
G . 
Gripco Hi-Nuts + Gripco Pilot-Projection and 
Countersunk Weld Nuts 


all with or without the famous Gripco positive 
locking feature. Also Standard Semi-Finish Nuts. 


STANDARD EQUIPMENT 


on thousands of Machine Tools 


Costs only a 
few dollars— 
adds many 
dollars in 


FOSTORIA 
LOCALITES 


The Precision Light for Precision Seeing 


Provision for fast, accurate operator 

“seeing” efficiency is vital in machine 

tool design. Fostoria Localites pro- 

vide instantly controlled, high inten- 

sity precision lighting of the work 

area zone, Frictional arm and collar 

disc joints give flexibility of a thou- 

Aveiloble in 82d positions to direct light exactly 

many standard OS needed. Ruggedly constructed with 

models or heavy duty industrial socket, Levolier 

specially switch and SPT-2 18/2 rip cord wir- 

_ designed ing. Reflector types and arm lengths 

in production to suit any application. Request full 
quantities. —information. 





WRITE for complete cata- ~~ 
log of Localite Models \ ) 
‘or every industrial use. \\N 4 
THE FOSTORIA PRESSED STEEL 
CORPORATION, FOSTORIA, OHIO 


Localites are available through tor t ght ON the Job 
wholesolers everywhere on et oe 
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Press Previews continued 


primarily designed to develop new 
and improved materials to meet the 
requirements of specific technological 
advances. Special fields in which the 
laboratory will be active include high 
and low temperature resistant mate 
rials, magnetic materials, ceramics, 
coatings and surface treatments, plas 
tics, electronic component materials, 
high strength-low weight materials, 
corrosion inhibition and metallurgy. 

I'he facilities of the laboratory are 
located in a one-level building which 
provides more than 16,000 sq ft of 
floor sace. Separate departments are 
maintained for metallurgy and ceram- 
ics, microwave research and theoretical 
physics, applied physics, electronics 
and instrumentation and engineering 
pilot stage operations). Each depart- 
ment is equipped with standard and 
specialized equipment for investiga 
tion of problems related to materials 


development and improvement 


Technical Center 
For Heating Equipment 


4 $14 million technical design 
center was opened in La Crosse, Wis- 
consin, by the Trane Co., manufac- 
turer of cir conditioning and heating 
equipment. The single story, 65,000 
sq ft building will enable the com 
pany to continue product research in 
the field of heat exchange 


Wire Division Modernized 


\ $24 million program of expan- 
sion and modernization is under way 
at the Electrical Wire Div., John A. 
Roebling’s Sons Corp., Trenton, 
N. J. The major objectives of the 
program are improved product qual- 
ity, more advanced scheduling and 
handling methods, and the introduc- 


tion of new products 


Roller Chain 
Company Expands 

Acme Chain Corp., Holvoke, Mass., 
have commenced operations in their 
new 100,000 sq. ft., single story build- 
ing. The company produces roller 
chains, leaf chains, and special attach- 
ments for the conveying and elevat- 
ing of materials 


(¢ ontinued on page 359) 
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from a handful to a carload... 


offers you 
complete wire cloth 
fabrication facilities 


From giant retaining screens for catalysts or filter media to small 
strainer assemblies for Diesel engines, fabrication of wire cloth 
parts to a wide variety of demands is a daily operation at Cam- 
bridge. Whatever your needs . . . filter leaves, strainers, sizing 
screens, retaining screens . . . you can rely on Cambridge for 
quality and prompt service. We’ll work from your prints or draw 
up prints for your approval. 


IF YOU BUY WIRE CLOTH IN BULK, Let us quote on your next order 
for wire cloth. Call your Cam- 
bridge Field Engineer—he's listed 
stock on large or small orders from the most under “Wire Cloth” in your 
frequently used types of cloths . . . from the classified telephone book. Or, 
write direct for FPEE 
90-PAGE CATA. 0G ~ 
and stock list giving Contrite, 
full range of wire 
assured by individual loom operation and cloth available. De- 
careful inspection just before shipment. scribes fabrication fa- 
cilities and gives use- 
ful metallurgical data. 


we can give you immediate delivery from 


finest to the coarsest mesh. 
Accurate mesh count and uniform mesh size are 


The Cambridge Wire Cloth Company 


"WOVEN wire |_| WIRE DEPARTMENT P, 


fel i340) oo CLOTH CAMBRIDGE 8, 
BELTS ‘tt? FABRICATIONS MARYLAND 


+—++ 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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Foster’s AUTOMATIC Quick Detachable Coupler 


CUTS YOUR COUPLER COSTS 
ON HEAVY DUTY WORK 


for 


























Smaller and Lighter Than Most 
Light-Duty “ball-type” Couplers 


THE FOSTERMAT’C 
“BULLDOG” GRIP 
“Dogs” are contoured 
to grip 41% of plug 
locking surface. 


**‘Dogs’’ instead of 
“balls” lock steel against 
steel ...hold tighter, 
without leakage . . . posi- 
tioned by ‘“‘floating steel 
carrier’’ which absorbs 
vibration of pulsating air. 
Chrome sleeve is of stress- 
proof, heat treated steel to 
withstand roughest treat- 
ment. The Fostermatic is 
right for 90% of all uses. 


2850 Gravois ° 
FOS. 5356 


Dept. 18-C 


Let me give you 
this NEW 
fact-packed 
forging guide 








~~ 


If you buy or specify forgings, write for this fact- 
packed AmForge book. Its 16 pages show how 
your company can benefit from better AmForge 
research, engineering and control. You'll see that 
all this adds up to the kind of “service” you 
need for production quality and economy. Either 
circle the number on the magazine service card or 
write AmForge, Dept. PE8, 157 N. Wacker Dr., 
Chicago 9, Illinois. 


BIVision ss 
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MECHANICAL 
ENGINEERS 


Do you have an inventive streak? 
Like to work on the development of 
AUTOMATIC PACKAGING MACHINERY? 


Here may be your chance to establish your 
career in a company whose record is one of 
steady growth. 

Graduate mechanical engineers are needed at 
Procter & Gamble’s modern laboratories just 
outside Cincinnati to develop new packaging 
machinery. Here you will find: 


@ Salary comparable with the best in industry 
@ Opportunity to advance in a growing activity 
@ Job security plus excellent employee benefits. 


If you have been out of college less than 10 
years and would like to find out more about 
opportunities at P & G, please send a brief ac- 
count of your education and work experience to: 


Dr. G. L. Foote 

Technical Employment, B-3 
Research and Development 
PROCTER & GAMBLE 
Cincinnati 17, Ohio 






INDIUM moy be 


important to your future... 


Commercial Quantities Available: 

Indium metal (specially refined 99.999% 
pure 

Indium metal (99.97% pure 

Indium wire Indium foil and ribbon 


Intermediate “Indalloy” solders 


Indium pellets Indium spheres 


QUALITY 


Indium powders Other high-purity metals 
SERVICE 
Write Dept. P-8, for new Indium bulletin 


INDALLOY ‘Intermediate’ SOLDERS RESEARCH 


THE INDIUM CORPORATION OF AMERICA 


1676 Lincoln # venve * Utica, New York 


Since 1934 . . . Pioneers in the Development 
and Applications of Indium for Industry 
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continued 


/ / 
Bar Mill Begins Production / / 9 
The new cold finished bar mill « / : 
Jones & Laughlin Steel Corp., has be f! 
gun production at the company’s Wil- 
limantic, Conn, plant. Hot rolled / / 
bars will be rolled at company mills in 


/ WITH COMPACT 


Pittsburgh and shipped to Connecti 
cut for cold drawing and processing 
into cold finished products. In the 
Willimatic process, J&L will be 
one of the first American steel com 


o 
panies to use Schumag continuous 
cold drawing machines. Coils of hot 
rolled steel are fed into the machines, 
q { 
~~ 





which draw, straighten, polish and cut 
to length in one continuous opera- 
tion. The new mill will initially em 
ploy about 60 to 70 persons 


Two New Plants for 
Spring Company 


Associated Spring Corp., Bristol, 
Conn., will establish two new pre 
cision mechanical spring manufac 
turing plants—one in Montreal and 
the other in Puerto Rico. The new 
branch plant in Montreal will be op 


erated by The Wallace Barnes Co., f r DEPENDABLE 
Ltd., the corporation’s wholly-owned eee 0 tA 


Canadian subsidiary. The Canadian 


company is acquiring a site in the e 
Pointe Claire industrial district, and on - uy Pp 
will break ground there this month 


for a new building to house the fa 
ility. Manufacturing operations are 
scheduled to begin late this fall, with 
initial employment expected to rise 


When important production equipment depends on 
air for operation, you'll breathe easier knowing that 


the best compressors are there with the air—when 
from about a dozen to approximately 


30 people by the first of the year 
Che new plant in Puerto Rico wil) 


ever needed. Ingersoll-Rand Type 30 Compressors 
are designed and built to exacting standards that 


: insure efficient and continuous service 
be the first precision spring manutac 


turing plant to be established in the Rugged constructi n and low ee have 
Caribbean area. It will be operated characterized q R Compressors for years- and for 
by a new wholly-owned subsidiary to years Ingersoll-Rand has’set the standard for eco 
be organized for this purpose The nomical compressor performance in every type 
plant will be in operation by January of duty 


For your air-operated equipment, specify Ingersoll 

Rand Type 30 Compressors. Choose exactly the 

lew iViSi ; you need fro “omplete line of packaged 
New Div 1si10ns unit you need from I-R’s cx my ~ c r J 

air-cooled units from 2 through 20 horsepower. Write 


Beckman Instruments, Inc., an today for descriptive literature showing bare, base 


nounced the establishment of | its 
Process Instruments Div., with head 
quarters in Fullerton, Calif. The new 


plate mounted or complete receiver m unted units 


Packaged air-cooled compressors—'/2 through 20 
} horsepower. Other compressors to 6000 horsepower 
division will also maintain an eastern 


manufacturing and engineering fa 


cility in Ronceverte, W. Va In ersoll-Rand 
A Plastics Machinery Division has a 


11 Broadway, New York 4, N.Y. 


(Continued on page 361) 
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TORQUE 


applied by the inch OUNCE 








Available in 

these Torque Ranges 
MODEL CAPACITY 
F80-I-G 0- 80 inch grams 
F8-I|-O 0O- 8 inch ounces 
F16-I-O 0- 16 inch ounces 
F32-1-O 0- 32 inch ounces 
F80-I-O 0- 80 inch ounces 
F160-1-O 0-160 inch ounces 


Inch pound models and larger 


foot pound ranges also available 


sent on request 





pa [5 turtevant feo. 
ADDISON [QUALITY/ /LLINOIS 





HIGH FREQUENCY 


Induction 


HEATING UNITS 


BRAZING 
ANNEALING 
HARDENING 

SOLDERING 
MELTING 


LEPEL Electronic Tube 
GENERATORS—1 KW; 2 * 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW 
75 KW; 100 KW 


LEPEL Spark Gap Converters 
2 KW; 4 KW: 7 KW: 15 KW: 30 KW 


| 





LEPEL HIGH FREQUENCY 
LABORATORIES, INC. 


SSth STREET ond 37th AVENUE, WOODSIDE 77 
NEW YORK CITY. N Y 
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like filing away your copies of 
Product Engineering 


When yuu file your copies of Product Engineering, you build up 
a VALUABLE REFERENCE LIBRARY for your home or office. 
When you use Jesse Jones Files, you keep your magazines orderly 
and in perfect condition. 

Especially designed for Product Engineering, two of these strong, 
durable files will hold copies from full year’s subscription. Rich 
maroon Kivar cover looks and feels like leather, and is set off 
with 16-carat gold lettering. Completely washable. 


Only $2.50 each, 3 for $7.00, 6 for $13.00 POSTPAID. 
Add $1.00 postage for orders outside US. 
Satisfaction unconditionally guaranteed or your money back. 






ORDER YOUR 


JESSE JONES FILES 
TODAY! 


SS Ee 


JESSE JONES BOX CORPORATION, Dept. P.E. (Est. 1843) 
P.0. Box 5120 
Philadelphia 41, Pa. 


Please send me, postpaid, 


_--— oe SS, 


Product Enginering files 
| enclose ________ Bill me 


Name 
Address .. 
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CABLE 
CLIPS 


7 
of all Hgloun 
for severe conditions 
‘ d 
of Ethyl 
Cellulose 


for maximym 


economy 


Wr 


Uy] 


SCREWS 
and NUTS: 


Acid resistant 
* 
Need no insulation 
e 
Can't rust 
+. 


Can't corrode 


WECKESSER COMPANY 


5705 Northwest Highway @ Chicago 30, Ill 
See us at the WESCON Show 
Booths 313 and 314 


ee 
Se ‘ : 


E TREATED 
pOPPeET 


Tapped one or two 
holes for attaching 
™ Pressure Switch, 
Pressure Gauge or 
Snifter Valve 


No. 350 


Here’s the answer to your 
Check Valve problems on submersible 
pumps. The taper-type rubber poppet 
is noiseless, can't leak, opens easily. 
Works in any position. All bronze body. 
Four sizes, 1” through 2”. May be 
tapped for one or two side connections 
as shown. Used as original equipment 
by many leading pump manufacturers 


Write or telephone Harrison 3313 
today for Bulletin No. 202. 


STRATAFLO PRODUCTS, INC. 


FORT WAYNE 1, INDIANA 
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Press Previews continued 


National Automati 
lool, Inc. The new division will pr 


been formed by 


duce plastics injection molding m: 
chines. 
Magnetic 
thorne, Calif., has created a new de 
partment for the development and 
manufacture of complete magnetic 
servo 


Research Corp., Haw 


systems. Equipment is cu 
rently being designed and produced 
for fuel rate and temperature con 


trol in military applications 

New Process Gear Corp., Syracuse, 
N. Y., has become the New Process 
Gear Division of Chrysler Corp. 

Raybestos-Manhattan, Inc., has es 
tablished a Pacific Coast Division in 
Paramount, Calif., to manufacture 
Teflon and Raylon products. 


Consolidated Electrodynamics 


| Corp. has formed a Datatape Divi 


sion to design and manufacture a 
standard instrumentation line of mag 
netic-tape recording and 


equipment 


reproducing 


Name Changes 


Consolidated Electrodynamics 
Corp., Pasadena, Calif., has changed 
the name of its Electronic Industri 
Division to the Alectra Division. 


Jamaic 


to Di 


Greer Industries, Inc., 
N. Y., has changed its name 
Industries, Inc. 


prin The compan: 


has also termin’ted its afhliations wit 

Greer Hydraulics, Inc 

Aluminum Good Mfg. Co., Manito 
Wis., will change its name t 


Mirro Aluminum Co., on the first of 








PLEO rormus 


and FABRICATING 
acre 


i PRECISION 
METALWORKING 
MACHINES 


for die-less 
duplicating 


“eS 


a 


Power Punch 


Pu. 2 Models 


Di-Acro Engineering 
Service is available 
without cost or 
obligation 


New 42 page cat 
alog packed 
with time saving 
**Die-Less Dupll- 
cating’’ tech- 
niques 

Consult the yel 
low pages of your 
phone book for 
the name of your 
nearest Di-Acro 
distributer or 
write us 


O’NEIL-IRWIN MFG. CO. 


333 8th Ave. * Lake City, Minn 








EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, setling, office, skilled, manual, etc. 


Positions Vacant Civil Service Opportunities 
Selling Opportunities Wanted 


Selling Opportunities Offered 


Employment Agencies 
Positions Wanted 
Part Time Work 


Employment Services 
Labor Bureaus 


DISPLAYED RATES——— UNDISPLAYED 


( NATIONAL” 


Subje » Age 


Send NEW ADS or Inquiries to Clas: 





COVERAGE | The advertising rate is $31.20 per inch f 
zs om otk 


r all advert 
Contract 


ising appear 


than a contract basis rates quoted 


0 inches to a pase. 


nmcy Commission 


$2.10 per line, , 
count 5 average words as a line. 
Numbers—counts as | line 


a FN, —~y ae a. a 
An advertising inch is measured y vertically of esi Position Wanted ads are ‘, of above rate. 
‘OlUmnnhs 


Discount of 10% if full payment is made in advance for 4 con 


minimum 3 lines. To figure advance payment 


secutive insertions 
Not subject to Agency Commission 


sified Advertising Division of PRODUCT ENGINEERING, P. O. Box 


12, N. Y. 3%, WN. Y. 








REPLIBS (Bor No Address te ¢ 
c/o This publication Classified 
NEW YORK: P. 0. Bow 12 (36 
CHICAGO: 520 N. Michigan Ave 
SAN FRANCISCO 


68 Poat 8t 








POSITION VACANT 


ind. Design, Prod. Eng’r 1-2 yr. O’seas Tech’! 
assist. Assgmnt, Pract prod'n engrng. & orig. 
product design; Genl. mfg. smal! industries 
consumer products. 5-10 yr. exp., mature, 
adaptable, independent worker. Send resume, 
salary, availability. P-5594, Product Engi- 
neering. 


SELLING OPPORTUNITY OFFERED 


Mtg. Reps. 
cost flat 
other items 


wanted for new 
belts, acid 
RW-5621, 


improved low 
resistant pumps and 
Product Engineering. 


POSITION WANTED 


Position with metal fabricating, or metal 
processing company. Primary interest lies in 
production, manufacturing, and cost depart- 
ments. MBA degree, 1954, Harvard Business 
School. BS degree, Industrial Engineering, 
Yale University. Present.-Assistant Navy 
Exchange Officer. To be released December 
1957. Married, one child. PW-5538, Prod- 
uct Engineering. 


SELLING OPPORTUNITY WANTED 


Contract Engineering Design and Service En- 
gineers—Experienced Sales Engineering or- 
ganization with old established Chicago Office 
desires to represent an Engineering Company 
for contract work in Illinois, Indiana, and 
Wisconsin. RA-5418, Product Engineering. 


Manutacturers’ Agent—Chicago 
Selling products to O.E.M. and Industrials. 
Mech. Eng. background in mfg, design and 
controls. Desires repeat line of merit with 
potential. RA-5563, Product Engineering. 


Midwest. 





NOW AVAILABLE 
Chuck -Full of Unsurpassed 
WAR SURPLUS and Newly 
Manufactured Equipment 
Bargains Including - 
GENERATORS - PUMPS — 
HYDRAULICS. Ete. for Farm 
Home. Factory. Workshop 
= Write Todoy 
PAGES GROBAN SUPPLY CO. veo. 12 
1139 S Wabash Ave.. Chicago § |!!! 





WANTED 
TOP MANUFACTURING EXECUTIVE 
$30-$35,000—plus bonus 


Require Graduate M.E., age to about 
40; experience at executive level in heovy 
metal-working plants; knowledge of metols, 
steels and alloys. 

Must have keen ability in developing and 
improving methods and equipment. 

He should have 


contact with 


interest in and some 


industrial sales and market 
development for technical products. 

His background, experience and per- 
sonality must suggest that he is READY for 
a new and bigger responsibility 

P-5420, Product Engineering 
uss. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 











REPRESENTATIVE WANTED 


Manufacturer of J.1.C. boxes, cabinets and 
wireways wants qualified sales representative 
calling on O.E.M. accounts. 
Reply to 
RW-4763, Product Engineering 
520 N. Michigan Ave., Chicago 11, Il. 








An 
Investment . 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 

“Searchlight” advertis- 
ers almost invariably re- 
port prompt and satis- 
factory results. 

BE CONVINCED — 
send us your advertise- 








When Answering 
BOX NUMBERS 


to expedite the handling of your correspond. 
ence and avoid confusion, please do not 
address a single reply to more than one 
individual box number. Be sure to address 
separate replies for each advertisement. 


ment TODAY. 


Address Classified 
Advertising Division 


PRODUCT ENGINEERING 
330 W. 42 St. 











Mechanical Engineers 


SYLVANIA’S 
EXPANSION CREATES 
NEW RESEARCH 
AND DEVELOPMENT 
OPPORTUNITIES 
IN CALIFORNIA 


Creative assignments in re- 
search and development are 
offered in Sylvania’s Elec- 
tronic Defense Laboratory in 
the San Francisco Bay area 
for Mechanical Engineers to 
work on electronic counter- 
measure systems and equip- 
ment. 


Specialized experience in mili- 
tary design or electro- 
mechanical fields is desirable, 
but not required. More im- 
portant, applicants should 
possess initiative, imagina- 
tion and creative ability. 


The Laboratory is located 
only 5 miles from Stanford 
University . .. and our liberal 
employee benefit program in- 
cludes part-time off, with 
pay, for advanced study at 
Stanford or other nearby uni- 
versities, with reimbursement 
of half the tuition. 


For more detailed information on 
your opportunities with Sylvania 
in California please send a resume 
to Paul F. Kent 


ELECTRONIC DEFENSE LABORATORY 


WY SYLVANIA ¥ 


SVLVANIA ELECTRIC PRODUCTS INC 


Box 205 - Mountain View, Calif 

















New York 36, N. Y. 








DESIGN ENGINEER 


$10,000-$12,000. Our > seeks @ young progre 
sive promotional E.E. M.E., for new produc t 
lesign. Position leads to chief design engineer. If 
you have experience in electrical or electronik 
equipment you qualify. Client assumes entire cost 
Your confidence respected 


MONARCH PERSONNEL 
28 E. Jackson Bivd. Chicago 4, Ilineis 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Adhesives 


Air Motors (see Motors, Air 
Aluminum Aijiloys 


Aluminum Coated Sheet 
(see Steel, Coated 


Assemblies 
Pneumatic 


Axies 


Bars 
Meta! 


Bearings 
Ball 


Needle 
Roller 


Sleeve 
Bellows 
Belts Timing 
Belts V 
Benders 
Bi-Metal 
Bolts ; , 248 
Brake Motors 3rd Cover 


Brakes 
Electric 101-102, 300, 350 
Hydraulic 121 
Mechanical 21, 300 
Pneumatic 121, 243 


Brass 279, 321 
Brazing 

Brazing Alloys 

Bronze 

Bushings 


Bushings 


Cam Fy. 
Cams 
Carbon 
Carbon Parts 
Casters 
Castings 
Castings, Centrifuga 
Castings, Precision investment 
Catalog Services 
ramics 


Continued on p. 364 
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AS ORIGINALLY PRODUCED 


@ p= po 
FN" 


Precision Metalsmiths casts this valve as 
a pressure-tight unit in a beryllium 
coppel alloy at the unbelievably low cost 
ot $4.90. 
Figure what it would cost—at your 
a rt to produ e. ssn ana — at & 
1€ SIX Drass, copper and stee arts tha 
rl . Say when 
you're worried about 
high costs 


formerly went into this assembly en 
dd fabrication costs. with an allo 

for leaker-rejects that showed 

too frequently. 

We can't promise you savings 

of course. But the expendable pattern 
process gives product designers a free 
rein; your men imagine what they d like 
to have and we cast it for them. Many 
machining and assembly operations can 


» eliminated and, often, parts are made 


and we'll send you this 
free book 


in alloys that can't be machined—a frac- 


tion of an ounce up to 10 pou 


PRECISION METALSMITHS, INC., 1079 East 200th St., Cleveland 17, Ohio 


pour yourself an assembly with 


PRECISION METALSMITHS 


‘INVESTMENT CASTINGS 








Combination type laboratory mill. 
Can be used two-high or four-high, 
with driven back-up rolls. 


Fenn Manufacturing Co. 
equips its precision rolling mills with 
Hi & S Speed Reducers and Gears 


Manufacturers of precision metal forming equipment, the Fenn people 
necessarily must buy carefully when selecting components from other 
sources. When it comes to speed reducers and worm and gear sets, they 
rely on Horshurgh & Scott. 

The Fenn rolling mills illustrated here are built to order for both 
production and laboratory use. H & S Speed Reducers are in evidence, 
sized to suit the need. H & S worm and gear sets are used in the screw 
down mechanisms. 

The rugged dependability of H&S products, helpful and flexible 
engineering service, and reliabie delivery performance are principal 
values in a continuing profitable relationship There’s a solution 
to your power transmission problem in the broad lines of gears and 
assembled units made by H & S. Write us, or contact your nearby H & S 
representative. 


Laboratory mill for studying high strength materials. 


Special mill for rolling jet 
engine compressor blades. 





THE /HORSBURGH & SCOTT) CO. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 
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Chains 
Conveyor 
Roller 
Silent 


284, 339 


Chemical Treatments 322, 337 
Clad Metals .... ‘" saeco Oe 
Cleaners, Metal . - ; . .. 264 
Clips =e , 5 : .. 361 


Clutches 
Electrical eee , . 101-102, 
Mechanical .243, 295, 347, 
Pneumatic aeee eevee 


Coatings -- eR, 315, SSR, 357 
Cold Headed Parts 248, 
Compressors 310, 
Contactors 

Contacts & Contact Materials 
Control Motors 


Controls 
Electrical 
Hydraulic 
Mechanical 
Pneumatic 


Copper & Copper Alloys 
Counters 


Couplings 


Electrica! 
Hydraulic 


Cylinders 
Hydraulic 
Pneumatic 


Die Castings 
Differentials 
Dimmers 
Drafting 
Machines 
Supplies 
Drives 


Adjustable Speed 
Right-Angle 


102 
358 


260, 276 A-D 
..-117, 260 


104, 301, 346, 
295 


263 


103 
103, 369 


101-102, 326-327 
276 


Variable Speed. .3rd Cover, 110-111, 249 
2 


Electrical & Electronic 


58, 289 


Comoonents, 


Custom Made (see also Production 


Services) 


Electrochemical Finishes & Treat- 


ments 


122 


Engineering Services (see also Pro- 


duction Services) 


Product Engineering 


. -130, 308, 337 
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index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Engines 
Expanded iAetails 
Expansicn Joints 


Extrusions 
Metallic 
Non-Metallic 


82, 91, 100, 261, 
-296, 330, 342, 
F 


Fabricated Plastics See Plastics, 
Fabricated) 


Fabricated Stee! (See Plate, Fabri- 
cated, Sheet Fabricated, Struc 


tural Forms & Shapes, see Weld- 
ments) 


Fastening Methods 45, 54, 60, 120, 
235, 276, 282, 292, 304, 


Felt .. . 242, 


Filters 

Air 

Hydraulic 
Fittings, Hose, Pipe & Tube 30% 
Fiexible Couplings . ‘ 62-63 
Flexible Shafts 293, 338, 374 


Forgings , ..261, 274, 281, 295, 358 


G 
Gaskets : 87 


Gear Motors (see also Motor Re 
ducers) 3rd Cover, 267 


Gears. .-1, 61, 89, 233, 238, 258, 267 
280, 364 


Generators 
A-C 


: 295 
eal nsssnes 295 


Handles 

Heat Exchangers 
Heating Units 

High Temperature Alloys 
Hoists 


Hydraulic Fluids 


tndium 


Instruments 
Electrical 


Continued on p. 366 
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New engine ends 
vibration problems 
on power equipment 


The Onan 12.9 H.P. CCK engine 
offers unique advantages for any type 
of installation. Its smoothness per 
mits mounting in unusual locations 
since heavy supporting members are 
not necessary Because it operates 
more quietly it can be used where 
noise must be kept to a minimum 

Its total height of 21 fits designs 
where the “low, modern look’’ is a 
selling feature or where a low center 
of gravity is desirable. Front to back 
the CCK measures only 14%, in 
advantage where the engine must be 
mounted close to a vertical surface 

The CCK is specially designed for 
installations on power equipment 
where a cortinuous-duty, durable 
engine is essential. Long-life features 
include extra-large bearing surfaces, 
Stellite valve facings and Stellite seat 
inserts 

The Onan CCK has helped win sales 
leadership for many manufacturers 


AIR COOLED ENGINE 


NEWS 


Alternate-firing, two- 
cylinder, opposed design 
Onan CCK runs smoother. 
Low silhouette and short 
crankshaft save space. 








: 


Onen Mode! ORP 
Air-cooled Diese! 


Pe 
RPM 


Onan Model AJ 
Single-cylinder 








Write for complete specifications 
or call Minneapolis, FEderal 2-1155 


D.W. ONAN & SONS INC. 





3829 University Ave. S.E., Minneap 


ELECTRIC PLANTS + AIR-COOLED ENGINES 


4 Mienecota PRODUCTS 


« GENERATORS + KAB KOOLER 
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SNAPS BACK 
Reclaiming spring forces grip 
down. Holds it firmly in place 
against surface 


“This 


NO PINCHING 
Handle back plate design 
permits grip to lift to 90° pos 
tion. Keeps fingers free 


EXTRA STURDY 
Easily attached, each handle is 


strong enough to lift 200 Ibs. 


with ample safety factor 




















BEST HANDLE YET FOR INDUSTRIAL 
CONTAINERS, CARRYING CASES 
OR ELECTRONIC EQUIPMENT! 


Meets Military Specifications 
C-4150A and T-945A 
There’s nothing fragile about this 
handle! It’s strong, 
rust and corrosion resistant. Made of 
touch stainless steel and heavy-gaug« 


anodized aluminum, it will lift 200 Ibs 


rugged, rattle proof, 


with a big safety factor in reserve. 


[This Bendix handle has proven its 
superiority on military and industrial 


carrying cases, shipping containers and 


on electronic equipment. The special 
grip sleeve will not crack, chip, become 
sticky or tacky in temperatures from 

65° to +160°F. Our patented design 
eliminates pinching, holds grip firmly 
against surface when not in use. Attaches 
easily with nuts and bolts, welding, etc. 

Write today for complete specifica- 
tions and quantity discounts. Bendix- 
Friez, 1404 Taylor Ave., Baltimore 4 
Maryland. 


Friez Instrument 


Division 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 365 


Insulation 


Insulators 


Lamps, Indicating 
Laminated Metals 


Laminated Piastics 
Laminated) 


Low Temperature Melting 
Lubricants 


Lubricating Equipment 


M 
Magnets 
Metal Bonded to Plasti« 
Metal Powder 


Moldings 
Glass (see Glass Parts) 
Plastics (see Plastic Parts 
Powdered Metal see Powde 
Metal Parts) 
Rubber (see Rubber Parts) 


Molybdenum Alloys 


Motor Reducers 
Motors) 


Motor Starters 


Motors, A-C 
Fractional 3rd Cover, 26-27, 38-39 
96, 123, 126, 249, 269, 326-327 
329, 349 
3rd Cover, 26-27, 96, 249 
326-327, 329 
tional 126, 244, 344.345 


Motor 
Fractiona 26-27, 38-39, 9 123, 126 
249, 326-327, 329, 349 
Integral 26-27, 96, 249, 326-327. 329 
Sub-Fractional 126, 344.345 


4th Cove 


120, 128, 132, 
346, 355 
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Index of 


PRODUCTS 
ADVERTISED 


Im This Issue 


Pp 
Packaging Materials 
Packings 
Perforated Metals 
Phospher Bronze 
Pillow Blocks & F 
Pins 4) - 1 


a 
Pipe 


Eastern Aviation Hydraulic Pumps are the smallest and lightest line of pumps 
ever made. They supply as much as one gallon of fluid per minute against 
pressures as high as 2000 PSI. 


Plastic Parts 


Plastics 

The 1700 Series of high speed gear pumps have theoretical displacements 

Plastics Fabricated , varying from .0021 to .0251 cubic inches per revolution. This series of pumps 

can be close-coupled directly to various electric motors. They are made in 

259. 1 many configurations with and without integral bypasses. A variety of bearing 
combinations handle different types of fluids and operating pressures. 


Plastics Laminated 


Potentiometers 344 
Eastern engineers can adapt and design hydraulic pumps toe meet your spect 
Powdered Metal Parts 28-29. 72, . ; 
328, 345, fications. On your next project, contact Eastern for engineering help that 
really helps. 


Power Packs 
Hydraulic 


seule ei | fast 1700 SERIES PUMPS 


Precious Metal Alloys 

Press Brakes 

Production Machines & Processes 

Production Services (see also Engi 
neering Services) 279, 


Protective Devices, Motor 


Pulleys 1733-HBU-249 1731-LCU-205 


Pumps 
Liquid 
Vacuum 


See you at 
Ratchets 

Wescon Show 
Regulators 


Pneumatic ? . —Booth 3216. 





Relays 214, 263 335, : 1781-HBV-255 


Reproduction Equipment 


Reproduction Supplies 94.95, 


Resins 40, 46, 
Resistors 
Retaining Rings 

Continued on p. 368 
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HOT or DRY __soprobucrts 


USE ‘DIAMOND H’ ADVERTISED 


<> SERIES R — 


RELAYS 





Continued from p. 367 


Where the temperature hits 200°C. or the dry circuit is down- 

right arid, your best bet for reliability is a “Diamond H” Series Rheostats 263 
R miniature, hermetically sealed, aircraft type relay. Their Rings & Leepe 282 
shock and vibration resistance you may take for granted. 

On the other hand, Series R relays (4 PDT) also give ex- oaees oe 
cellent reliability at —65°C. and will carry up to 10 amperes | Rod Ends 52 
in power circuits ...or even 20 amperes for short life re- — 
quirements. In other words, they offer an extremely wide Metallic 84, 261 
range of performance characteristics from which “Diamond a <a 
H” engineers will be happy to work out a variation to meet Rubber 16, 79, 227 


your specific requirements. Just ask. eben Dented.te.tetel — 





. : i : Rubber P . 1 
TYPICAL PERFORMANCE CHARACTERISTICS a oo 
; Rust Proofing .... 313, 342, 348 
Vibration Resistance: 10-55 cycles at 1/16” double amplitude 
55-500 cycles at 15 “G” 
55-1,000 cycles at 15 “G” 
55-2,000 cycles at 20 “G” 
Temperature Range: —55° to +85°C. Screw Fasteners 14 
—65° to +125°C. 
—65° me ee Screw Machine Parts. . 261 
Coils: Resistances—1 ohm to 50,000 ohms Screws 32, 37, 42, 78, 109, 114 
Arrangements—single coil; 128, 248, 346, 355, 361 
a. one or both of pai end Cover, 49, 56-57, 64, 87 
which Wi operate unit 98, 252, 276 A-D, 352 
Insulation Resistance: 1,000 megohms at room temperature 
100 megohms at 200°C, Shapes, Rolled Formed. .75, 100, 272, 306 
Dielectric Strength: 450 to 1,000 V., RMS Sheets 
‘ ee an - aii . Metal 53, 100, 239, 266, 274 
Operating Time: a 10 ms. or less; dropout less F Plactic v» Sea soe. 315 
Contacts: 30 V., D.C.; 115 V., A.C.; 2, 5, 7% and ’ hims 247 
10 A., resistive; 2 and 5 A. inductive 
Minimum 100,000 cycles life. Silicone Rubber 35, 83 
Low interelectrode capacitance—less than 5 
mmf. contacts to case; less than 2% mmf. 
between contacts. a Specialty Fasteners (Pipe Hangers, 
Special Ratings: to 350 V., D.C., 400 MA., Special Cold Headed Parts, etc.) 
or other combinations including very low 14, 54, 114, 120, 132, 235, 248, 304 
voltages and amperages or amperages to Saeed Medueee 89, 267, 280, 289 
20. 347, 364 








Silicones 35, 67-68 


Operational s 6-77, 2 
Shock Resistance: 30, 40 and 50 “G” plus — 6-77, 258, 338-333, 341, 354 
Mechanical Sprockets 238 
Shock Resistance: up to 1,000 “G” 
Mounting: 9 standard arrangements to meet all needs Stampings 25-29, 268, 295, 584 
—plus ceramic plug-in socket. Steel 
Size: 1.6cu. ta. Alloy 13, 24-25, 118-119, 271, 274 
Weight: Carbon 13, 107, 271 


4 oz. or less Stainless 28-29, 93, 100, 107, 113 
; 239, 266, 271 


Bulletin R-250 gives more complete data. Send for a copy. Strip, Metallic. ..4th Cover, oe ae7, 4 





Structural Forms & Shapes. .84, 261, 306 


THE HART MANUFACTURING COMPANY jo sx: | | 248 


4 206 BARTHOLOMEW AVENUE, HARTFORD, CONN. | Switches 41, 59, 69, 342, 375 
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Swivel Joints ives 265 
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FELLOW VISIONARIANS: K&E Albanene® Tracing 
Paper keeps your originals clear for life... substantially lowers your 


operating costs. 

Ké&E Albanene has more desirable working qualities than any other 
tracing paper. Its superiority begins with the stock—100% rag paper 
with the longest fiber in the business, made only for K&E. This gives 
Albanene its extraordinary tear strength with the greatest possible 
transparency. Original drawings stand up year after year under re- 
peated reproductions without damage or loss of clarity. 

Albanene is permanently transparentized with an inert synthetic resin 
exclusive with Albanene ... accepts pencil and ink equally well. Ink 
lines never spread or feather. What you pay for stays in the paper. 
It will pay you in lower operating costs to specify K&E Albanene 

the largest selling tracing paper in the world. For other drafting or 
engineering equipment and materials also look to Keuffel & Esser Co. 
—your “Partners in Creating’’—who have served engineering for 
90 years. 


KEUFFEL & ESSER CO. New York, Hoboken, N.J 


Chicago, St. Louis, Dallas, San Francisco, Seattle, Montreal 


Detroit, 
Los Angeles 


369 








Barry's New “Lo” Mount | 
meets MIL-C-172B at low cost, AOVERTISERS 


— with this extra vibration isolation that adds reliability to your design. 


\ 


oda 


- 





MiL-size i “LO” Mount shown 142 times 
actual size 


We designed for lower cost — and 
developed a better mount for MIL-C- 
/72B. Even at 10° inclination, this 
new mount performs effectively. And 
its characteristics far exceed require- 
ments of MIL-C-172B 


The simple and versatile design of 
the “Lo” mount lets us match charac- 
teristics to your specification. Your 
design now gains added reliability 
with a mount that more than satisfies 
MIL-C-172B and at low cost. 


Extra-low transmissibility 
and low natural frequency 


Transmissibility below 2 at reson- 
ance in all load ranges is a major 
advantage of the “Lo” mount. This 
isolator handles high-amplitude inputs 
without snubbing, even at resonance 
and at 10° tilt. 


Very low rocking modes 

In base-mounted systems, transmis- 
sibility of rocking modes under hori- 
zontal vibration is so reduced that 
they are indiscernible. This is due to 
the inherently low ratio of horizontal- 
to-vertical stiffness plus self-centering 
horizontal friction damping. 











BARRY CONTROLS 


NCORPORATE 


Bw 


730 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 


4 


a ii 


es Core — aluminum 
Snubber — GRS 


Auxiliary load & damping spring 
— Stainless steel 


Damper — Barry “K” compound 
Damper spring — stainless steel 


Load-carrying spring 
— Stainless steel 


Cup & base plate — aluminum 


See how this new damping system 
helps your design. 


For center-of-gravity designs 

Independent horizontal damping 
makes the “Lo” mount especially 
suited for installation in the plane of 
center-of-gravity of the equipment. 


‘ 





Controllable characteristics 

These exceptional characteristics, 
resulting from the unique Barry spring 
and friction-damping design, can be 
controlled in manufacture for high 
performance with a wide variety of 
equipment. Special versions of the 
“Lo” mount will control transmis- 
sibility at resonance for a given input 
or handle very high-amplitude inputs 
at resonance without snubbing. 


Physical characteristics 
The L44 Mount is available in 7 
load ranges from 0.25 to 10 Ibs. per 
mount in long- and short-core models. 
It meets environmental and vibration 
requirements of Procedure I, MIL-E- 
5272A. Temperature range is —85 to 

+ 250F. Weight is 1% oz. each. 
Write today for Data Sheet 57-05. 
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Darcova 45° 
Bevel Type Pumcup 


Darcova Pumcup 


yw VALVE 8 MFG Co 


awewom’ Pawns USE 


we 


put Pumcups 


in your cylinders 


TO HOLD 
PRESSURE LONGER! 


In Darcova Pumcups a sound engineering prit 
ciple has been combined with precision tolerances 


‘ ompositrons to provide 


and extremely durable 
¢ xceptional efficiency and life in hydraulic, air, 
reciprocating pump cvlinders of all kinds 

Unlike ordinary piston packing, precision Pum- 
cups are engineered to minimize friction load while 
hugging cylinder walls on every pressure stroke 
Regardless of eventual wear, efficiency stays high! S« 
there's far less down-time and need for replacement 

Pumcups are made in a wide range of sizes, types 
and texture-engineered compositions, including 
100% Nylon, for all kinds of pressure-temperature 


fluid conditions. Send for Pumcup Bulletin 5503 


ind weigh all the facts 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 25, Pa. 


TRADE MARK 








Anchor Steel & Conveyor 
Co., Detroit, incorpo- 
rates Lewellen V/ S$ 
Transmissions and 
Variable Fulleys in 

their head shaft drives. 


a ©) 5 a Ol V1) ee =] dO ©) 1 Od 


CONVEYORS 


LEWELLEN 


WS TRANSMISSIONS 
VARIABLE PULLEYS 


WHEN A LEWELLEN V/S TRANSMISSION OR 
VARIABLE PULLEY DRIVES THE HEAD SHAFT, 
movement of materials and products becomes as flexible as 
every production demand. 

Transfers are timed and feeds are proportioned at what- 
ever rate the operation requires. 

Flow is smooth, continuous . . . and coordinated. 


ANY SPEED IS IMMEDIATELY AVAILABLE AND 
CONVENIENTLY CONTROLLED, manually or auto- 
matically, over the entire range of operation. 

Lewellen V/S Transmissions are rated to 60 H.P. in 
speed ranges to 20:1. 

Lewellen Variable Pulleys are rated to 15 H.P. in speed 
ranges to 4:1 singly, 10:1 in pairs. 

Choose the variable drive that meets your specific need 
from Lewellen’s wide selection. 

Shall we send you our new catalogs? 


LEWELLEN. MANUFACTURING CO., COLUMBUS, IND. 


. ae M 
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INDEX TO | Non-Contaminating! 


Self-Lubricating! er 


Lees, John, Div., Serrick Corp 

R.ctand, tne., @. SELF-LUBRICATING 
Lewellen Mfg. C : . 

Linear, Inc CARBON PISTON, FINGS and 


LaSalle Stee! Co —— —] 
Lepe!l High Frequency Labs., Inc 

u -Bel Cc 

Lord Mtg. C - ROD PACKINGS 


. . . for non-lubricated 

M ; compressors 
end ocegy aaa Eliminates lubrication prob- 
re ae. er — a 64 lems in compressors where 
Manheim Mfg. & Belting C contamination cannot be tol- 


Marbon Chemical Div erated. The inherent lubri- 
Borg-Warner Corr 40 


aides Anemia. tn oe dies cating property of Morgan- 
Meehanite Metal Cort 330-331 ite, plus ability to polish and 
Metals & Centrols Corp glaze compensating surfaces, 

Soe Se ee ” ssure friction minimizing 
Metals & Controls Corp., aeure “<e mer ° 8 

Spencer Thermostat Div : operation. A corrosion resist- 
Metal & Thermit Corp ; ant film imparted to opposing 
Metallurgical Pdts. Dept., ee 

Saaedl Ginette Ge 48 metal surfaces prevents scor- 
Metals Disintegrating Co. Inc 356 ing . . . reduces maintenance 


Mica Insulator Co., Subs. of Minnesota P »snlace 
Mining & Mfg. Go °1 and replacement. 


Michigan Tool C Cone-Drive Gear 
Inc 


Miller Fluid Power Div 
Flick-Reedy Corp 


Minnesota Mining & Mfg. C CARBON GLAND RINGS 


Moraine Products Div., 
General Motors Corp 


” ... or high sealing 
organite, In 7 . 
Mt. Vernon Die Casting Corp 301 efficiency 


These high efficiency pres- 
sure and vacuum seals for 
steam turbines can be safely 
National Acme Co mounted with less clearance 
National Pneumatic Co., or trouble han m li ings. Unal- 
Holtzer-Cabot Motor Div than metalic ring 
National Screw & Mfg. C { peration fected by axial movement olf 
National Seal Div Federa gu : im tur shaft 
Bower Bearings, Ir : - ' bl } f l 
. ws ‘rabl ad lal ace- 
National-Standard C , era ra il st t di plac 
National Stee! Cor; , ans ment with no danger ol 
National Tube Div seizure or loss of efficiency 
U. S. Steel Corp 10 1] 


National Vulcanized Fibre C 
Nelson Stud Welding 
Newark Wire Cloth Co 
New Departure Div 
General Motors Corp l ‘ 
Ney Co., J. M Specify Morganite! For 
Nice Ball Bearing C 
Nicholson & C W Hi P 
locations or where contamination 
Norgren C Cc. A = 
a problem— Morganite Self Lu- 
bricating Bearings, Valve Com- 
ponents, Slides, Seal Noses and 
Pump Vanes are available. Write 
Ohio Seamiess Tube Div. of 


Copperweld Steel Cx : for complete details and literature, 
Onan & Sons, Inc., D. W now! 


O'Neil-iIrwin Mfg. Co 
3306 48th Avenue 
Ong Long Island City 1 


P New York 
INCORPORATED 
Packard Electric Div., “ WG _. FOR OVER 
rere P ' 
Parker-Hartford Corp 277 HALF A CENTURY 
Parker-Kalon Div., General 
American Transportation Corp 


acct mmodat consid- 


sealed mechanisms, inaccessible 
is 


° 


Manufacturers of Fine Carbon Graphite Products including Carbon Specialties, Motor 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts 
Continued on Pg. 374 Distributors of 99.7% Pure AlzO3; Tubes and Crucibles 
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HOW TO SELECT 
LEXIBLE SHAFTING FO 
POWER DRIVE APPLICATION 











14-inch STOW Power Drive flexible shaft with core assembly pulled out of casing. 


For Power Drive applications, the follow seg hart ag The ratings f Bang gh we Lee 
ing factors must be considered: Gens 
1. when the flexible shaft is ade 
1. Torque (Lb. In.) to be trans- quately supported by clamps along 
nitted. (The starting torque should be its length For unsupported shaft 
ised in making selections.) multiply the calculated torque by 


afety factor of 1|1.6—see exampl 
below 

2. when the flexible shaft is op 
erated in the wind-up direction, whict 
tends to tighten the outer layer of 


2. Operating Speeds (RPM)—/t 
the maximum speed is higher than 
the rated speed, torque ratings in the 
table below do not apply. To find the 

que capacity for fle le shafts op- 

VOVGU® COPSCHY TOF NEMS Mies oP wires. (Flexible shafts operated in the 
erating at speeds higher than the 
, ; unwind direction will transmit only 
rated speeds, multiply the maximum 
about 60% of the rated torque 
lynamic torque capacity by the rated ‘ : 
< 3. when the flexible shaft i in 
peed, and then divide by the overat- . 
continuous operation. Note: the rat- 
r peed. (See example . . 
ings are based on temperature rise. 
3. Operating Radius—!In making When the operation is intermittent, 
























































the selection from the table below, the ratings in the table may be ex- 
radius of the smallest bend in the ceeded. Consult Stow engineers for 
flexible shaft should be used specific recommendations. 
bed MAXIMUM DYNAMIC TORQUE CAPACITY (LB. IN.) e 
- -etiamraite STRAIGHT AND CURVED SHAFTS P a 
SPEED RADIUS OF CURVATURE IN INCHES Wet y mag per ee 5 
RPM — — ———4 C. FP Dio ond Type 2 
25 | 20] 15 | 12 | 10 | 8 6 5 wit 
__ 4,500 2.2 20] 2.0 1.92 19 | 17 5 1.25} 3.0 124/.128 2049 MH 13 
__ 3800 64 6.0 58 _5.4 5.0 46 3.46 2.0 45 148/.152 2081 MH 15 
__ 2,900 86 8.0 76 70 6.6 6.0 48 34 70 185/.189 5108 MH 19 
__ 2,500 20.0] 188] 176] 160] 150} 126] 108 90 | 125 247/252 8924 MH 25 
__ 1400 28.0 26.4 25.0 23.0 21.0 18.0 140 20.0 308/.313 8925 MH 31 
__ 1800 33.8 31.5 29.7 28.1 25.9 23.6 20.2 15.8 < 20.0 308 /.313 8969 T 31 
__ 1.800 36.0 33.0 31.46 30.0 28.0 26.0 22 18.0 11.0 21.0 324/329 2034A 31 
__1,500 80.0 66.0 63.0 58.0 51.0 46.0 37.0 22.0 28.5 368 /.374 2035 A 38 
- 1,500 60.0 54.0 50.0 46.0 42.0 38.0 30.0 240 29.0 387/.393 8970 MH 40 
ai 500 90.0 81.0 75.0 69.0 63.0 57.0 45.0 36.0 29.0 387/.393 8971T 40 
1.150] 136.0 1110.0 | 104.0 | 940 | 800 | 72.0 | 56.0 | 50.5 497/503 | 8999A 50 
ao 150 148 124 110 92 72 56 : 53.5 505/.511 6940T 50 
___ 900} 248 | 200 | 176 | 124 | 84 | 78.5 610/.618 | 6997T 63 
___ 900] 220 | 204 | 192 | 180 | 152 | 130 7 | 80.5 630/.638 | 7731A 63 
__750| 340 | 224 | 156 | 76 = |) Iw 747/753 2056 T 75 
___ 600] 760 | 520 | 420_ _ ; | 205 998/1.004 | 2057T 100 
440 | 1,500 720 343 1.298/1.304 2058 T 125 
EXAMPLE—How to use the table 3. Correction factor for unsupported shaft 
The problem is to transmit ', HP at 1700 7.75 x 1.8=44.4 Ib. in 
RPM through an unsupported flexible shaft in 4. Refer to Table No. |. Read downward in 
a 25° radius, estimated starting torque 150°, column under 25” radius until you find a 
of normal operating torque core having a rating of at least 44.4 Ib. in 
Cale. Torque (Ib. in.)— In this case we find that core No. 8970 is 
HP x 63000 5x63000 rated 54 Ib. in. at 1500 RPM. Since the 
—_— —_ ——+- 18.5 given speed is 1700 RPM. multiply 54 by 
RPM 1700 500 and divided by 1700. 54 x 1500 
Correction factor for starting torque |.5 x 1700 47.6 Ib. in. (rated torque at 1700 
18.5 27.75 RPM Therefore, Core No. 8970 is correct 


For Engineering Bulletin No. 570 and a free torque calculator, write 


STOW MANUFACTURING COMPANY 
426 State Street, Binghamton, New York 
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aes Save valuable panel space 
ADVERTISING SALES STAFF 


Atlonta 3... M. Ht. Mill ! Simplify control of complex circuits 
nertpark Square Bidg., Hubbard 2-71 Give “dead-front” mounting sa‘ety 
Se ii bie . x en Listed by Underwriters La’)s, Inc. 
Datos Gs L. Jones, Jr 901 Vash Can be furnished to latest Navy specs. 
SOT bit Gk dens a eee Ratings from 2 amperes to 20 amperes, 30 to 
et Bi * edward 21793. _ oe 250 volts d. c., and 125 to 500 volts a. c. — 


Sixth St 


ge a depending on number of circuits and nature 
Adams, 500 Fifth Ave., Oxford ) of load 

Philadelphia 3 >. Jones ritects’ ” 
Bidg., 17th & Sansom Sts Rittenh ) 


Pittsburgh 22 Ge team Write for combined catalog giving useful 
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You’re looking at a roomful of design engineers. Like yourself, 
perhaps, they push themselves to achieve a “let’s do it better 
for our customers” result. {t's idea-creating work in a challeng- 
ing mental atmosphere. 


They work mostly on special clutch applications . .. been doing 
it for years. When a job poses a new problem they ask them- 
selves: “Can we use one of our standard designs in this assembly 
rather than create a new one?” ... More often than not their 
answer can be yes. 


Secret of this adaptability is the result of pioneering engineer- 
ing experience combined with Formsprag’s basically simple 
design (see cutaway photo below). Imagine how these skilled 
designers can modify components to cover an enormous range 
of applications. The cost is usually only slightly above that of 
a standard model. 


Drawing on their long experience with special application 
problems, Formsprag engineers are able to custom-tailor 
clutches from production line parts. You can rest—and plan— 
assured that Formsprag wiil design, build prototypes and 
volume produce special clutches to your complete satisfaction. 








Special application Formsprag clutches like these can be 
priced advantageously when the application calls for use of 
Formsprag’s vast fund of developmental engineering know- 
how. Let us send you literature that discusses in detail 
Formsprag clutches for standard and special applications 


Over-Running, Indexing and Backstopping Clutches for 


aircraft, automotive, and various industrial applications, 


FORMSPRAG COMPANY 


23607 HOOVER ROAD, VAN DYKE, MICHIGAN 


(A4-118) World’s Largest Exclusive Manufacturer of Over-Running Clutches 


Preecenetes 


. 
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Distributors in principal cities 
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Master Units Combine into Engineered, Customized Package 
Drives—Providing the Right Shaft Speed, the Right Construction 


Features, the Right Mounting. Why Put Up With Makeshift Assemblies? 


Engineers and Manufacturers of 
Electric Motors 1, to 400 H.P. 
Gearmotors 1, to 125 H.P. 
Variable Speed Drives 1, to 30 HP. 
Unibrake Motors 1, to 150 HLP. 


Fluid Drive Motors 1, to 15 H.P. 


MASTER ELECTRIC MOTORS 


ELECTRIC COMPANY, Dayton 1, Ohio 
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ANACONDA 


COPPER, BRASS, BRONZE and 
NICKEL SILVER 


Made by The American Brass Company 





